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PROSPECTS IN PSYCHOPHARMACOLOGY! 


HAROLD E. HIMWICH, M.D. 


I appreciate greatly the honor you have 
bestowed upon me in the office of president. 
Among my duties is the presentation of the 
annual Presidential Address, a duty, which I 
am happy to have the opportunity to fulfill. 
The title I have chosen would have been 
impossible three short years ago (10). A new 
branch of science, long overdue, is now growing 
and revealing the early rapid development of 
the newborn—a newborn member of the 
family of medical sciences. 

In seeking a title for this address I found 
that our terminology did not possess a term 
adequate to describe the new drugs for the 
treatment of behavioral disturbances. It is 
true that medications have been used for a 
long time for brain diseases, but now we are 
developing pharmacological agents that in- 
fluence the mind as well. Against such a 
dichotomy between brain and mind we have 
the idea that any sharp delimitation between 
these two aspects of behavior is not possible; 
on the contrary, we have a continuous spec- 
trum. For example, though we prescribe 
atropine. and atropine-like drugs against 
Parkinsonism and the new tranquilizing drugs 
to mitigate hallucinations and _ delusions, 
atropine does affect the mind and can even 
bring on an organic confusion while Parkin- 
sonism is one of the side reactions of the new 
drugs. Therefore, one term to include the 
entire gamut of such drugs would be preferable. 
The descriptive designation of neuropharma- 
cology is acceptable. Yet on an operational 
basis, because some are more interested in the 
practice of neurology and others in psychiatry, 
it seemed advisable to use the name psycho- 
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pharmacology to emphasize the new direction 
taken by pharmacology. 

Pharmacological treatments for the mind 
are not new. They have been employed for a 
long time. In the past we have gradually de- 
veloped methods to deal with disturbed, 
hallucinating and delusional patients. Bar- 
biturates bring surcease to the patient and to 
the physician who attends him, but the results 
are relatively ephemeral. Electroshock is also 
widely used to maintain feasible interpersonal 
relationships in an otherwise disturbed ward. 
Now, however, violent patients can be man- 
aged in a open ward by methods which are 
less drastic than electroshock and with more 
enduring results than those of the barbiturates. 
The new pharmacological agents appear to be 
of a different order so that a term is now 
applied to drug action with new meaning, that 
is, tranquilization to connote sedation without 
hypnosis. Fabing has suggested the term 
ataraxia, denoting peace of mind, to describe 
the action of the new psychopharmacological 
agents (12). 

What are these drugs? What have they 
accomplished? What are their mechanisms of 
action? What is in store for the future? 


CLINICAL EVALUATION 


The two new drugs have had many names 
attached to them, but the accepted generic 
nomenclature refers to them as chlorpromazine 
and reserpine.? Though the effects of these 
drugs are still under active investigation, we 
already have a considerable body of knowledge 
on the clinical actions of these drugs, and they 
will be referred to briefly. 

2 The trademark of Smith, Kline and French Labo- 
ratories for chlorpromazine is Thorazine and that of 


Ciba Pharmaceutical Products, Inc., for reserpine is 
Serpasil. 
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Reports reveal that patients with schizo- 
phrenic reactions in catatonic or paranoid 
excitement, manic depressives in the hypo- 
manic or manic stage, patients with agitated 
senile reactions, acute obsessive states, tension 
states and acute anxiety are helped by chlor- 
promazine (26, 29, 31, 56). In fact, a 
component of overactivity in the patient 
suggests a favorable usage of these drugs, and 
for that reason, the more disturbed the patient, 
the more dramatic are the results obtained 
with this tranquilizing drug. In contrast, 
patients with burnt out schizophrenic processes 
who are regressed and without active hallucina- 
tions and delusions are not as favorable sub- 
jects for this form of therapy (1). Nor are 
patients with depressive reactions without 
anxiety and tension, patients who suffer from 
chronic anxiety neurosis with extensive somati- 
zation likely to be helped (27). 

In general, the same therapeutic delimitation 
has been reported for reserpine (30). Patients 
who had been assaultive, resistive, raving and 
denudative were so improved that they were 
able to return home (38). Disturbed, psychotic 
patients could be removed from maintenance 
electroshock treatment. Even some of those 
who had responded poorly to electroshock 
could be sent home after receiving reser- 
pine (53). 

The distinction between the results obtained 
on excited patients and those with apathy is 
again seen in the effects of reserpine on geri- 
atric disorders (48). The proportion of elderly 
psychotic patients who were irritable, quarrel- 
some and apprehensive, revealing improvement 
on reserpine, was greater than that of the 
patients who showed chiefly depression, nega- 
tivism, apathy and withdrawal. In fact, the 
chronic administration of reserpine may 
produce such untoward response as_ with- 
drawal, lethargy and unhappiness but not 
anxiety (17). Chlorpromazine, too, may evoke 
depression with obsessive features (1). 

The advantages of these two drugs are not 
limited to the hospital and a greater number 
of discharged patients, but are also extended 
to the physicians’ office because more 
psychotics can now be treated on an ambula- 
tory basis. Neuroses have also been satis- 
factorily managed. Patients with stubborn 
anxiety and signs of tension are rendered re- 





Himwich 


laxed and comfortable and are able to go abo: | 
their daily duties with less effort. There a-e 
other than therapeutic advantages involve |. 
Whether in private practice or in the hospit | 
these treatments are less expensive than t’ e 
standard ones, and the factor of economy is a 
large one. The highly trained personnel | »- 
quired by the standard treatments will fo n 
a smaller factor for consideration in the futu e. 
Among the benefits afforded by these dri :s 
must be included a better atmosphere on | ie 
ward, affecting both patients and personnel 

My experience, gained in association w h 
Doctors L. H. Rudy and F. Rinaldi, is c .- 
cerned with approximately 40 patients on 
whom the effects of Frenquel,’ a more rec: it 
advance, as well as of reserpine and chl r- 
promazine have been evaluated in turn on | ie 
same group of patients (46). At this tim: I 
would simply like to point out briefly some 
clinical differences among these three drugs, 
keeping in mind the fact that our conclusions 
apply to the small number of patients we have 
studied. Both reserpine and chlorpromazine 
were effective in the treatment of patients with 
paranoid reactions. We, however, regarded 
chlorpromazine as better for this clinical cate- 
gory and especially so because reserpine ac- 
tivated the symptomatology of two of our 
patients. In the tranquilization of patients 
with schizoaffective reactions chlorpromazine 
also appeared to be the drug of choice. On the 
other hand, the patients with hebephrenic 
reactions, as well as those with mixed 
hebephreno-catatonic reactions, benefited more 
from reserpine. Though the members of the 
last two groups exhibited better ward adjust- 
ment and management with chlorpromazine, 
they did so at the price of aggravation of the 
symptoms of withdrawal, apathy, passivity 
and _ seclusiveness. Similarly, reserpine pro- 
duced an improvement in one patient with 
involutional depression, yet on chlorpromazine 
his condition became worse. Taking into con- 
sideration all the clinical categories we found 
that reserpine produced a greater number of 
improvements in our moderately disturbed 
and chronically ill patients. 

Frenquel, too, was of value and induced 
beneficial effects on our patients with schizo- 


3 Frenquel is the trademark of the Wm. S. Merrell 
Co. for azacyclonol. 
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phreaia. Some of these belonging to the para- 
noi’ group revealed a moderation in the 
inte: sity of their hallucinatory and delusional 
exp riences with resulting improvements of 
bel: -vior. Ward adjustment became better as 
hos: lity and overactivity diminished. 

\lore appropriate behavior was also ob- 
sercd in the hebephrenic and hebephreno- 
cai.ionic patients as their thought processes 
an speech became more comprehensible and 
log: al while catatonic features were rendered 
less prominent in intensity and duration. 

{a comparison of the effects of Frenquel 
with those of reserpine and chlorpromazine, a 
difierence was noted in so far that one or the 
other of the latter two induced in some patients 
of each clinical category a degree of improve- 
ment greater than that attained by any patient 
under Frenquel. Thus the modifications of 
behavior induced by Frenquel were neither so 
extensive nor so marked as were those observed 
following the use of reserpine and chlor- 
promazine. Yet when weighing Frenquel on 
the balance, its greater safety and freedom 
from side effects are arguments in its favor. 
Certainly this tranquilizing drug was valuable 
in the treatment of our moderately disturbed 
and chronically ill patients. 


PHYSIOLOGICAL ANALYSIS 


Experience has taught us that drugs have 
multiple sites of action, each with different 
thresholds of susceptibility. This aphorism 
applies not only to the various organs of the 
body but also to the component parts of the 
brain. Though the final effect of a drug must 
be defined in terms of its integrated action on 
the entire body, yet for the sake of convenience 
the influence of chlorpromazine and reserpine 
on different brain structures will be considered 
separately. 

The consensus in regard to both drugs is 
that they depress the hypothalamus, the por- 
tion of the brain which as demonstrated by 
Cannon and his students, notably Bard (2), 
contains the patterns for mobilizing the or- 
ganism for the fight and flight reactions. In 
this area are found centers for the control of 
basal metabolism and temperature, the sleep- 
wakefulness cycle and blood pressure. In 
addition the hormonal balance is changed as 
the support afforded to the anterior pituitary 





gland is reduced by hypothalamic depression. 
The amount of gonadotrophic hormones 
released by the anterior pituitary is decreased 
(3), and for that reason menstrual disturbances 
are observed (28). The anterior pituitary is 
rendered less susceptible to stimulation, and 
that has an effect similar to that evoked by a 
lowered production of ovarian hormones, a phe- 
nomenon which brings on lactation (28). 
Chlorpromazine (8) influences hypothalamic 
functions in such a manner that basal metabo- 
lism is decreased and body temperature 
lowered. Blood pressure falls, and sleep is 
facilitated as barbiturates and other hypnotic 
and narcotic drugs are potentiated. Most 
important for the treatment of disturbed 
patients is the fact that the posterior hypo- 
thalamus, containing sympathetic centers, is 
so affected by chlorpromazine that patterns 
for emotional expression tend to be inhibited. 
The central action which serves to diminish 
blood pressure is greatly enhanced by the 
chlorpromazine blockade of the sympathetic 
ganglia. Heart rate is increased, in part due to 
an atropine-like action but also in response to a 
fall of blood pressure. This drug-induced fall 
of blood pressure, in addition to the depression 
of metabolism and of temperature, explains 
why chlorpromazine is an essential part of the 
hibernation cocktail (11). With a fall in basal 
metabolism temperature and blood pressure, 
the blood supply dwindles and operations are 
rendered relatively bloodless. Such a change, 
favorable for surgical procedures, should, 
however, be carefully controlled so that 
systolic pressure does not fall below 55 to 65 
mm. Hg. For brain operations the patient 
should be kept in the Trendelenberg position 
as elevation of the head to reduce bleeding 
further can produce permanent cerebral 
damage. 

Reserpine, like chlorpromazine, depresses 
hypothalamic mechanisms but in contradis- 
tinction to chlorpromazine does not exert 
direct effects on peripheral nerve structures 
(4). The inhibition of the sympathetic repre- 
sentation in the hypothalamus explains the 
fall in heart rate, the drop in blood pressure, 
the constriction of the pupils, and the increased 
intestinal activity. These parasympathomi- 
metic effects, however, are not caused by 
peripheral stimulation of parasympathetic 
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Fic. 1. Mesodiencephalic activating system 

Stimuli from the periphery of the body evoke im- 
pulses which travel via the lemnisci through the specific 
relay nuclei of the thalamus and thence to specific 
sensory areas of the cerebral cortex. The lemnisci send 
collaterals to the mid-brain reticular formation, and 
by these paths impulses advance through that forma- 
tion to the thalamic diffuse projection system, which 
in turn arouses the cerebral cortex in a diffuse manner. 
Collaterals from the mid-brain reticular formation also 
pass to the hypothalamus and carry impulses from 
that area by way of the diffuse system to the cerebral 
cortex. 


nerves nor by peripheral inhibition of sympa- 
thetic nerves. 


NEUROELECTRICAL ANALYSIS 


Dr. Franco Rinaldi and I, working on rab- 
bits, reported another central site for the 
action of these drugs, namely the mesodien- 
cephalic alerting sytem (41, 42). Historically 
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this system is built up of two portions, ‘he 
reticular formation of Moruzzi and Magoun 
(36) and the thalamic diffuse cortical pro ’ec- 
tions of Jasper (24) (fig. 1). The two pzrts 
may, however, be regarded as acting toget er, 
and for brevity they will be termed simply -he 
activating system. Probably collaterals fiom 
the lemnisci carry afferent impulses to the 
reticular formation. The hypothalamus is in- 
volved in the function of the activating sys em 
as the excitatory process is conducted from the 
reticular formation to the subthalamus ind 
hypothalamus in turn and thence back to the 
cortex either directly (52) or via the thala aus 
(19). When this system undergoes stimulat on, 
the alerting, arousal or awakening EEG at- 
tern is produced. As, however, excita ion 
diminishes or ceases, the sleep or drowsy at- 
tern is observed. The drowsy pattern is cha rac- 
terized by slow waves of high amplitude iv ter- 
rupted by 14 per second spindles, and the «lert 
pattern, by low amplitude rapid waves in the 
cortex between 20 and 30 per second as weil as 
a continuous repetition of 4 to 7 per second 
waves in the thalamus (fig. 2). Not only is the 
arousal reaction evoked by nervous stimuli, but 
it is facilitated by central nervous system 
stimulants, for example, amphetamine or 
Meratran (fig. 3). In contrast, drugs inducing 
sleep like the barbiturates are associated with 
the drowsy pattern. An early effect of bar- 
biturate depression is the development of high 
voltage fast frequencies, but the latter gives 
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Fic. 2. Peripheral stimulation arouses activating system 
An impulse from the periphery evoked by pain activates the alerting mechanism and changes the drowsy patter! 














to one of alertness. The left part of the figure reveals the resting pattern of high voltage slow waves and 1+ per 
second spindles. The right part of the record shows cortical fast low voltage activity and 4 to 7 cycles per secon 


rhythm of thalamic origin. 
Records are derived bilaterally from the limbic cortex, the motor cortex, the caudate nucleus and the thalamus 
In addition an ECG record is presented. 
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Fic. 3. Alert pattern evoked by Meratran (pipradrol) 


The EEG pattern produced by 6 mg./kg. of Meratran (pipradrol) is essentially one of enduring alertness. A 
thalamic rhythm of 5 cycles per second is seen while low voltage fast activity is dominant in the motor cortex 


and the caudate nuclei.4 

P91 AA WW \ ten Were AAA Neen oe 
AYIA ey mn mena or ee A 
\ 7 af \ f\ APM Nan, ~ 
VW enryenran lamar yew Vine, 

V R DIV IY Arn Ne 
WT Ye en ey 


Law “ 
Manto y= {ri meal rr, Jar Lawton ernie 
nA am \A, WAM ar rela LARA At fal Va een 


| taweare ms ae ' —* ; 
Wy ru A Ay Lorre Ae ey NAAM Aa 
NEU 


Fic. 4. Effect of moderately deep barbiturate de- 
pression on brain waves. 


Slow, 1 to 3 cycles per second, waves become diffusely 
dominant over the entire record as the activating 
system is depressed by pentobarbital (Nembutal). 


way to slow delta waves as presented in figure 
4 (5). Though there are exceptions to the rule 
(43, 55), in general it may be said that be- 
havioral arousal is associated with stimulation 
of this activating system and behavioral sleep 
with its depression. The effect of a pain stimu- 
lus to evoke the arousal reaction is seen (fig. 2), 
but chlorpromazine in small doses (43) blocks 
such a response. For example, the pain stimulus 
no longer is capable of producing the alert 
state. This drug therefore diminishes the inflow 
or stimuli to the cortex, and we observe an in- 
hibitory action (fig. 5). Thus in addition to the 
depressant effect of chlorpromazine on the 
hypothalamus we find a second site for depres- 
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Fic. 5. Alerting effect of stimulus prevented by 
5 mg./kg. of chlorpromazine. 

Note the absence of the alerting reaction to pain 
due to comparatively low doses of chlorpromazine. 
Comparison with the control record (fig. 2) reveals the 
similarity of the chlorpromazine-produced pattern to 
the normal sleeping picture. 


sion in the activating system. According to 
Gellhorn the latter is involved in a diminution 
of the affect (19). 

Reserpine, in comparatively small amounts, 
stimulates this activating system (43, 44) 
(fig. 6). With doses of 0.5 mg./kg. or less little 
change is seen, from 0.5 to 1.0 mg./kg. alerting 
is facilitated, while from 0.5 mg./kg. upward a 
persistent alerting response is elicited. Even 
though the injection of reserpine was made 
into the carotid artery, arousal followed only 
after a latent period of from 20 to 30 minutes. 
This alerting response may be involved in the 
tranquilizing effect of reserpine. The same dose 
which depresses the hypothalamus may also 
stimulate the activating system, and thus the 
sleep which would be facilitated by hypo- 
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Fic. 6. Enduring alert pattern induced by reserpine 

The resemblance of this picture to the normal alert 
pattern is due to the absence of high voltage slow ac- 
tivity and sleep spindles. Instead we observe low 
voltage fast waves in the cortex and a regular 4 cycles 
per second thalamic thythm. Note bradycardia induced 
by reserpine. 
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Fic. 7. Enduring alert pattern induced by large doses 
of chlorpromazine. 


A continuous arousal pattern with low voltage rapid 
waves in the cortex and 5 cycles per second in the 
thalamus is observed. 


thalamic depression is counteracted by the 
arousal reaction. Chlorpromazine, when given 
in large doses, also evokes the alerting response 
(43) (fig. 7). Thus in quantities greater than 
those required to depress the activating system 
chlorpromazine exhibits a reversal, and the ac- 
tivating system is stimulated. Large doses of 
chlorpromazine act like reserpine to evoke 
arousal. 

A side reaction of the arousal state is the 
production of Parkinsonism (43, 44). As dis- 
cussed by Magoun (33) the activating system 
possesses centrifugal effects as well as cen- 
tripetal ones. The reticular formation and the 
reticulo-spinal tracts carry the main motor 
outflow of the extrapyramidal system. Experi- 
ments of Ward, McCulloch and Magoun (54) 
and of Folkerts and Spiegel (15) show that the 
overactivity of this system is responsible for 
the characteristic tremor of Parkinsonism. 
Stimulation of the activating system by these 
drugs may therefore produce a Parkinsonian 
picture just as well as by the liberation of this 
system from cephalad control due to lesions in 


the basal ganglia or the substantia nigra 
(15, 54). 

Are the two central sites of action on tie 
hypothalamus and the activating system t!.e 
only cerebral areas influenced by reserpine ai d 
chlorpromazine? Such a statement would |e 
rash in the present state of the rapid develo )- 
ment of this subject. For reserpine, Schneid +r 
ef al. find a facilitation of synaptic transmissi. n 
in the cord (49). They suggest that if a simi! : 
facilitation occurs in the cortex, we may ha 
an additional explanation for the hypothalan | 
depression induced by reserpine as the corti: l 
inhibition of the hypothalamus is strengthen: 1. 
For chlorpromazine, too, may augment tie 
cortical inhibition exerted upon the hyj- 
thalamus (1). 

I feel sure that we have not complet: ly 
elucidated actions of these drugs on the bra n. 
The importance of the activating system my 
not be limited only to the prevention of such 
hypnotic effects as can be evoked by the bir- 
biturates or by the production of the side re- 
actions of Parkinsonism. It is probable that 
depression of the hypothalamic sympathetic 
mechanisms mitigates the severity of the 
psychotic symptomatology. The present ob- 
servations however, do not extend the action of 
these drugs to the cortex which presumably is 
involved in hallucinatory and delusional ex- 
periences. Still another site is suggested by 
Frenquel which does not depress the hypo- 
thalamus and yet appears to be effective thera- 
peutically. In a group of patients with acute 
psychotic episodes, Fabing has obtained strik- 
ing results (12). In our series of moderately 
disturbed delusional and hallucinatory pa- 
tients we have also seen improvements. 

How then are we to explain the salutary 
action of Frenquel on the psychotic patient? 
The only hints that we have are suggested by 
the observations of Fabing that Frenquel 
benefits model psychosis induced either by 
LSD (d-lysergic diethylamide) or mescaline 
(13). In animal experiments we observed that 
LSD or mescaline induced the arousal reaction. 
This is not characteristic of hallucinogenic 
drugs only because many central nervous 
system stimulants like amphetamine and 
Meratran (fig. 3) can also evoke the arousal 
responses (43). When Frenquel is injected sub- 
sequent to either amphetamine or Meratran, 
it does not reverse the arousal response, hut 
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Fic. 8. LSD evokes alert EEG pattern 


ae abnormal pattern induced by LSD presents 
fast low voltage activity and 4-6 cycles per second 
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Fic. 9. Frenquel (gamma-pipradrol) eliminates ab- 
normal EEG pattern induced by LS 


The slow waves and 14 cycles per second spindles, 
abolished by LSD (see fig. 8), reappear on the normal 
drowsy electrical pattern restored by Frenquel (gamma- 
pipradrol). 


when Frenquel is administered after LSD or 
mescaline, the alerting reaction is eliminated 
from the EEG and the resting pattern is re- 
stored (45) (figs. 8 and 9). 

The lead afforded by Frenquel is suggestive 
because the low amplitude rapid frequency 
waves produced by LSD and mescaline are 
also found in untreated human subjects. 
Though such waves have been reported in but 
few so-called normal individuals, they occur in 
about one-third of the patients with schizo- 
phrenia, manic-depressive reactions, psycho- 
neurosis, and in more than half of the patients 
with involutional psychosis they exhibit such 
waves (6, 9, 14, 37, 39). The mechanism for 
bringing about this low amplitude fast activity 
is unknown. It may be due in the first place to 
a disorder of the cerebral cortex. Another sug- 
gestion is that it represents the effects of an 
overactive alerting system upon the cortex. It 
is hardly likely that a peripheral stimulus is the 
cause of such overactivity. We must therefore 


seek for a central site in some structure of the 
brain, perhaps in the cerebral cortex. Under 
such conditions we might have a positive feed- 
back. Not only does the cortex stimulate the 
activating system, but the activating system in 
turn stimulates the cortex, and so we have a 
vicious cycle. One way to test such suscepti- 
bility is to administer Frenquel to patients with 
low amplitude fast activity and see whether or 
not it can be eliminated. If Frenquel is success- 
ful in reducing fast activity, it may not be im- 
possible that there is an association between 
the electrical hyperactivity of the brain and 
the psychotic process and that both are in- 
hibited by the action of Frenquel. 


NEUROCHEMICAL ANALYSIS 


I have briefly reviewed some of the 
behavioral results obtained by the use of Fren- 
quel, reserpine and chlorpromazine. The alter- 
ations produced by these drugs, the clinical 
improvements, are explained in part by the ob- 
servations made on animals as well as human 
subjects, including such pharmacological effects 
as depression of hypothalamic mechanisms. 
The observations made with the aid of the 
EEG were also helpful, for they disclose addi- 
tional aspects of drug action on the activating 
system. But what are the biochemical changes 
which are the source of the pharmacological 
actions inducing alterations in behavior? Ex- 
periments of Grenell and associates (20), (22) 
revealed that when chlorpromazine was in- 
jected into rats and brain tissue was analyzed, 
changes in oxidation of the excised cerebral 
tissues were not observed. These results are in 
agreement with others on cerebral metabolic 
rate obtained in the human subjects who had 
received reserpine (21) or chlorpromazine (35). 
However, a significant alteration was observed 
in excised cerebral tissues, an accumulation of 
energy rich phosphates in the form of ade- 
nosinetriphosphate (ATP) (6). This accumula- 
tion could be due either to the accelerated 
production of ATP or its slower utilization. Ac- 
cording to the authors the latter is the correct 
interpretation. It may be of some importance 
that the midbrain region of the rat containing 
the thalamus and hypothalamus showed a 
greater increase of ATP than any other cerebral 
part as a result of chlorpromazine. 

The next step in our inquiry is to determine 
the cause of these changes in brain metabolism, 
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Fic. 10 
A. Formula for serotonin. Note indole nucleus and 2-carbon side chain terminating in a nitrogen containing 


oup. 
B. Formula for LSD (d-lysergic acid diethylamide). Observe indole group and part of side chain similar to that 


of serotonin, represented by thickened lines. 


C. Formula for yohimbine. The similarity of yohimbine to serotonin is apparent. 
D. Formula for reserpine. Note striking similarity in the chemical structure of this tranquilizing drug to that 


of yohimbine. 
E. Formula for chlorpromazine. 


F. Formula for Frenquel. The chemical structures of the two tranquilizing drugs, chlorpromazine and Frenquel, 
differ from those of the four preceding substances. This figure is a modification of that presented by Woolley and 


Shaw (57). 


and the answer to this question may involve 
the neurohormones of the brain. In that regard 
the experiments of Hoffer, Osmond and 
Symthies (23) on a breakdown product of 
adrenaline should be considered. These workers 
observed that a substance contained ina pink or 
deteriorated adrenaline solution evoked hal- 
lucinations. They believe that the hallucino- 
genic substance includes the indole nucleus as 
part of its chemical structure, and also pointed 
out that some hallucinogens like LSD, harmine, 
medmain, yohimbine contain this indole 
nucleus (fig. 10). In fact, Rinkel et a/. have sug- 
gested that LSD may influence the enzyme 
system concerned with the metabolism of 
adrenaline (47). Marrazzi and Hart (34) as well 
as Liddell and Weil-Malherbe (32) emphasize 
disturbance of an adrenergic neurohumoral 
mechanism. Woolley and Shaw (57) were also 
struck with the similarities in the chemical 
structure of the hallucinogens, but their view- 
point was somewhat different as they stressed 


the resemblance to the neurohormone serotonin 
(5-hydroxytryptamine) found in smooth mus- 
cle as well as in the brain. They suggest that 
these pathogenic substances act as antimetabo- 
lites, combine with the same receptors as 
serotonin, but prevent the normal response 
elicited by serotonin. In addition, evidence ina 
paper by Shore, Silver and Brodie (50) reveals 
that serotonin in large doses is sedative and 
potentiates the action of Evipal, an ultrashort- 
acting barbiturate, in mice. This central action 
of serotonin is blocked by pretreatment with 
LSD (51), thus implicating serotonin in brain 
function and lending support to the suggestion 
of Woolley and Shaw that abnormal mentation 
is due to the blocking of serotonin receptors. 
Reserpine, like serotonin, potentiates Evipal 
(50), an action also prevented by LSD. 
Reserpine, which resembles serotonin in chemi- 
cal structure (fig. 10), causes the liberation of 
serotonin. The evidence for this conclusion was 
obtained partly on dogs, for reserpine increased 
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their urinary excretion of a metabolic product 
of serotonin, namely 5-hydroxyindoleacetic 
acid (5 HIAA) (51). 

Further experimentation showed that reser- 
pine has a bi-phasic action on serotonin, not 
only an early and temporary increase but also 
a ‘ate and enduring diminution (40). Perhaps 
the continued injections of reserpine would pre- 
vent serotonin from attaining normal values, 
and in that case the benefit derived from 
reserpine lies in a decrease of serotonin. If these 
results yield a clue to the action of reserpine on 
the brain, and this is yet to be proved, then I 
would like to offer a tentative explanation for 
the therapeutic effects of reserpine, namely, 
that the abnormal activity of disturbed psy- 
chotic patients is associated with an excess of 
serotonin and that under continued dosage of 
reserpine the concentration of serotonin in the 
brain is reduced. In accordance with this specu- 
lation the lag in the clinical effects produced by 
reserpine represents the time necessary for the 
elimination of serotonin from the body and 
perhaps lowering its concentration in the brain. 
Furthermore, the continued pharmacological 
action of reserpine after that drug is withdrawn 
may indicate the period necessary for the 
restoration of the serotonin depots. 

It is of interest that both chlorpromazine and 
Frenquel potentiate Evipal though Frenquel is 
weaker than chlorpromazine in this regard. 
The administration of chlorpromazine does 
not, however, increase the excretion of 5 HIAA. 
It would appear that these drugs act like 
serotonin. They are serotoninmimetic and go 
to the same receptors as serotonin, thereby re- 
ducing the effectiveness of that neurohormone. 
This viewpoint is the opposite of Woolley and 
Shaw (57) and suggests that abnormal menta- 
tion is associated with an excess of serotonin 
while a reduction in the concentration of 
serotonin is therapeutically beneficial. 

Recent experiments, performed in our 
laboratory by Dr. E. Costa (7), have yielded 
additional evidence for such a conception. 
Using the rat uterus as a test object he observed 
that the uterine contraction produced by 
serotonin is blocked by each of the three 
tranquilizing drugs. The block evoked by 
Frenquel is of shortest duration, that induced 
by chlorpromazine lasts for a longer time, while 
the effect of reserpine is the most enduring of 
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the three. Perhaps that is the reason why 
reserpine is the most effective of the three 
agents in causing the release of serotonin and 
the excretion of 5 HIAA. Furthermore, Dr. 
Costa has found that LSD and mescaline 
potentiate the uterine contraction caused by 
minimal doses of serotonin. This observation 
does not contradict that of Gaddum and 
Hameed (18) who found that LSD inhibits the 
maximal contraction induced by serotonin. 
Thus, at least for the rat uterus, the three 
tranquilizing drugs reduce the effect of sero- 
tonin, while in contrast LSD and mescaline 
augment its action. Though these experiments 
are suggestive, their significance in regard to 
the function of the brain will require further 
work. 


THE FUTURE 


What has the future in store? Before making 
an attempt to define the paths of further 
progress, it is well to examine our present po- 
sition. Most physicians who have tested these 
drugs are convinced that they are a great step 
forward. The beneficial effects are not a “flash 
in the pan” but have been widely corroborated. 
We can therefore look with satisfaction at the 
progress we have made. Do we cure our pa- 
tients? Until we have unearthed the roots of 
schizophrenia, the answer to this question re- 
mains a semantic one. But now the psy- 
chiatrist has at his command drugs which are 
of aid in wiping out the symptoms of psychotic 
patients just as the internists can use insulin 
for the elimination of the symptoms of diabetes. 

Added to our armamentarium are drugs 
which aid in the control of disturbed psychotic 
patients. These drugs are effective not only for 
disturbed patients with psychomotor overac- 
tivity but also for emotionally tense ones with 
acute anxiety. The value of these drugs is being 
tested for various clinical categories, and in 
general one might predict that in many con- 
ditions for which bromides were formerly used 
and now barbiturates are prescribed, the new 
drugs will receive preference (16, 25). 

Therapeutic evaluations reveal that they 
are not the complete answer for our problem. 
All these drugs are tranquilizers. Though they 
are used successfully against depression associ- 
ated with anxiety and tension, we still await 
the pharmacological agent that is as effective 
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as electroshock for melancholia. The plans for 
the immediate future also involve a consider- 
ation of some of the inadequacies of these 
drugs. Both chlorpromazine and _ reserpine 
exhibit undesirable side reactions, and efforts 
are now being bent toward their alleviation. 

More important is the observation that not 
all patients were helped equally by any one of 
these three drugs and those of some clinical 
categories are benefited more than others by 
each of them. The discovery of additional 
pharmacological agents therefore becomes im- 
perative. The suggestion from reserpine and 
chlorpromazine that drugs must depress the 
hypothalamus to be effective should be con- 
sidered as it is apparent that such a depression 
will mitigate the severity of emotional expres- 
sion both in somatic and mental terms. A 
second site of action is found in the activating 
system. Frenquel suggests the possibility of 
still other loci. One way to attain this goal of 
discovery of new therapeutic agents is indi- 
cated by past experience. Variation in chemical 
structures of the drugs now used may induce 
new and unexpected actions, and such variants 
should and will be evaluated clinically. But 
drugs of entirely different chemical constitu- 
tion must be produced, perhaps with specific 
affinities for the receptors of neurohormones in 
the brain. Recent evidence from Brodie’s 
laboratory, as well as our own, indicates that 
the tranquilizing drugs alter behavior by their 
influence on serotonin. 

We are living in a moment of excitement, 
rich in potentialities that can be realized by 
increased interaction between psychiatrists 
and pharmacologists. We cannot help but feel 
that the advances made by chlorpromazine and 
reserpine, important as they are, represent 
only the initiation of a new era in psychiatry. 
The advent of Frenquel may be regarded as 
another harbinger of such an era. The science 
of psychopharmacology has come to stay! 
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THE CEREBRAL ELECTROGRAPHIC CHANGES INDUCED BY LSD 
AND MESCALINE ARE CORRECTED BY FRENQUEL':? 


FRANCO RINALDI? anp H. E. HIMWICH 


LSD (d-lysergic acid diethylamide), an 
alkaloid derived from ergot, produces in 
human subjects mental disturbances consist- 
ing of visual hallucinations and other psy- 
chotic symptoms. This phenomenon has been 
widely investigated because the LSD-evoked 
symptoms are similar to those of schizo- 
phrenic patients (1, 8, 12, 20, 23, 31, 34, 42, 
44, 46, 47). Mescaline is another alkaloid 
long known to produce hallucinations and 
other psychological and somatic changes like 
those caused by LSD (2, 23, 31, 34). LSD 
affects the electrical activity of the brain of 
experimental animals and of human beings, 
diminishing or eliminating the slower rhythms, 
increasing the average frequency, introducing 
fast low voltage activity as well as causing a 
general diminution of voltage (3, 5, 13, 14, 
22). 

Frenquel (alpha-4-piperidyl benzhydrol hy- 
drochloride) is a new non-hypnotic drug that 
renders animals less active (4) and is being 
applied in clinical psychiatry with promising 
results in the treatment of some psychiatric 
conditions (17, 41). Recently Fabing (17) 
reported that the psychotic symptomatology 
produced with LSD in human subjects could 
be corrected by the administration of Fren- 
quel. 

In our experiments on rabbits we studied 
the cerebral electrical activity of different 
brain structures as modified by LSD and 
mescaline, as well as by the subsequent ad- 
ministration of Frenquel. 


METHODS 


All our experiments were performed in 
unanesthetized, curarized rabbits maintained 
by artificial respiration. For recording the 
electrical activity of the brain, openings of a 


1 Frenquel is the trademark for azacyclonol of The 
Wm. S. Merrel Co., Cincinnati, Ohio. 

2 Read before the Tenth Annual Meeting, Society of 
Biological Psychiatry, Chicago, June 11-12, 1955. 

3 Fulbright Fellow, on leave from the Clinic for the 
Diseases of the Nervous System of the University of 
Cagliari, Cagliari, Italy. 


proper size to hold firmly coaxial electro: es 
were made in the skull. The surface of ‘he 
stainless steel outer electrodes was in cont ct 
with the dura. The inner electrodes, made of 
stainless steel needles covered with insulat ng 
varnish except at the tip, penetrated the br iin 
for recording from subcortical structures. 
Eight such electrodes were placed; the surf ice 
electrodes recorded from the motor «nd 
limbic areas of both sides of the cortex, and 
the deep electrodes from the head of ‘he 
caudate nuclei and the medial thalamus. 
Another bipolar coaxial stimulating electrode 
of stainless steel with a distance of 2 mm. 
between the two bare tips was placed in the 
medial reticular substance of the midbrain at 
the level of the anterior quadrigeminal body. 
Methods and coordinates for the placement of 
such electrodes were previously described 
(38). The intracerebral electrode tract and the 
site corresponding to the tip of each sub- 
cortical electrode were checked by means of 
serial sections of the whole brain according to 
the staining technique previously described 
(38). 

Cerebral electrical activity was recorded by 
means of an 8 channel electroencephalographic 
instrument, Grass D-3; one channel being 
used for recording the ECG. A Grass stimu- 
lator model S-4 was employed for electrical 
stimulation of the midbrain reticular forma- 
tion. Parameters for stimulation of that 
formation and its effects on cerebral electrical 
activity were described in detail in a previous 
publication (38). 

The drugs employed in this study were as 
follows: d-lysergic acid diethylamide (LSD- 
25) 0.1% solution, Sandoz Chemical Works, 
Inc.; alpha-4-piperidyl benzhydrol hydro- 
chloride (Frenquel), The Wm. S. Merrell Co.; 
atropine sulfate 1.0% solution; chondoden- 
dron tormentosum extract, purified (Into- 
costrin), E. R. Squibb and Sons; mescaline 
sulfate, S. B. Pennick and Co.; isofluoropliate 
(DFP); d-, l-amphetamine sulfate, Smith, 
Kline and French; alpha-2-piperidyl benz)y- 
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dro! hydrochloride (Meratran), The Wm. S. 
Merrell Co.; pentobarbital sodium (Nembu- 
tal), Abbott Laboratories; Chlopromazine 
hyirochloride (Thorazine), Smith, Kline and 
Freach. 


\ll drugs were administered intravenously. 


RESULTS 


he control electrical activity of the brain 
of rabbits in our experimental conditions 
ex/ibited an alternation of two main patterns 
wiich are illustrated by the records in figure 
1. The left section of the record shows the 
resiing or sleeping pattern which is present as 
long as the animal is left undisturbed and 
resting quietly. It consists of slow (1-3 cps.) 
high voltage waves and spindles of 14 cps. 
waves more prominent in the motor cortex. 
In the thalamus a 2-3 cps. activity appears 
mixed with 6 cps. waves. An accidental or 
purposely-induced sensory stimulus such as 
sound, touch or pain, or an electrical stimula- 
tion of the brainstem reticular formation 
breaks up the resting pattern, replacing it 
by the alert one. In the record of figure 1 the 
alerting response (right section of the record) 
was elicited by direct electrical stimulation of 
the midbrain reticular formation (unidirec- 
tional square pulses of a frequency of 300 
cps., 2 milliseconds duration, an intensity of 
1.5 v. for a period of 1.5 seconds). The alert 
pattern consists of a 7-4 cps. rhythm of 
maximal amplitude in: the leads from the 
medial thalamus, but is also apparent in the 


set | 


cortical leads. Caudate and cortical activities 
are characterized also by low voltage fast 
activity (20-30 cps.). 

LSD was administered in progressively in- 
creasing amounts from 1 to 60 gamma/kg. 
With amounts of the drug between 1 and 5 
gamma/kg. an increasing facilitation of the 
pattern of alerting responses was observed. 
Minimal accidental noises were sufficient to 
induce an alert record, and the threshold of 
electrical stimulation of the reticular forma- 
tion was slightly lowered. Larger doses be- 
tween 10 and 15 gamma/kg. enforced this 
effect so that finally all features of sleep 
(slow waves and spindles) were abolished and 
the record exhibited only the characteristics 
of an enduring electrographic alertness (fig. 
2). This pattern persisted for a period of 114 
hours. By the use of still larger doses of LSD 
we observed a phenomenon which so far has 
remained unnoticed. Large amounts (20-60 
gamma/kg.) reversed entirely the electro- 
graphic picture so that the slow waves and 
sleep spindles reappeared and persisted. With 
these larger doses it was also observed that 
the production of the electrographic arousal 
required stronger sensory stimulation and 
that the electrical threshold of the reticular 
formation was perceptibly increased. How- 
ever, no complete block of the alerting re- 
sponse was ever observed even with the 
administration of 100 gamma/kg., a dose 
given to 3 animals only. 

The administration of mescaline produced 
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Fic. 1. Cerebral electrical activity of the curarized unanesthetized rabbit. The leads are (from the top tracing 
to the bottom one): (1) right limbic cortex, (2) ECG, (3) right caudate nucleus, (4) left caudate nucleus, (5) right 
motor cortex, (6) left motor cortex, (7) right thalamus, (8) left thalamus. (See description in text.) 
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Fic. 2. Effect of LSD (15 gamma/kg.) on the cerebral electrical activity of the rabbit. Notice the low volt. ge 
fast activity in the motor cortex, the thalamic 4-6 cps. rhythm and the absence of high voltage slow waves «ind 
of spindles. The leads are (from the top tracing to the bottom one): (1) ECG, (2) right motor cortex, (3) left motor 
cortex, (4) right limbic cortex, (5) left limbic cortex, (6) right thalamus, (7) left thalamus. 
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Fic. 3. Effect of mescaline (20 mg./kg.) on the cerebral electrical activity of the rabbit. Notice the similarity 
of this picture with that induced by LSD (fig. 2). The leads are (from the top tracing to the bottom one): (1) 


right visual cortex, (2) right motor cortex, (3) left motor cortex, (4) right limbic cortex, (5) left limbic cortex, 
(6) right-left thalamine (bipolar), (7) ECG. 


changes similar to those of small doses of disappearance of the slow waves and spindles 
LSD. Mescaline given intravenously in of sleep (fig. 3). Differently from LSD, no 
amounts between 5-10 mg./kg. evoked an reversal of the alert pattern was observed 
electrographic picture of alertness with the with still larger doses of mescaline. 
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Fic. 4. Correction of the changes induced by LSD in the cerebral electrical activity of the rabbit by the ad- 
ministration of Frenquel (indicated in the figure as gamma-pipradrol). Notice the restoration of the spindles and 
slow waves typical of the resting pattern. Leads as in figure 2. 


As soon as the alerting effect of the hallu- 
cinogenic drugs was fully developed, Frenquel 
was administered i.v. in progressively in- 
creasing doses from 1 to 30 mg./kg. It was 
observed that in amounts of 15-20 mg./kg. 
Frenquel corrected the electrographic changes 
induced by LSD (10-15 gamma/kg.), restor- 
ing the spindles and slow waves (fig. 4). With 
somewhat larger amounts (15-25 mg./kg.) 
Frenquel also eliminated the alerting effect of 
mescaline thus causing the sleep pattern to 
reappear (fig. 5). 

The action of hallucinogenic drugs in pro- 
ducing an electrographic pattern of alertness 
is not a specific one. In fact a number of 
drugs give rise to a similar phenomenon. 
First will be listed cholinergic drugs, such as 
DFP, which stimulate specifically the meso- 
diencephalic activating system, the structure 
responsible for the production of the electrical 
alerting responses (38, 39). Other drugs that 
arouse electrical alertness are CNS stimulants 
like amphetamine and Meratran (40). Because 
of this lack of specificity for the changes 
induced by LSD and by mescaline, it seemed 
necessary to determine whether the corrective 
action of Frenquel was also non-specific. We 
therefore administered Frenquel in the same 





amounts and with the same technique, as in 
the experiments with the hallucinogenic 
drugs, to animals which had received doses of 
DFP (0.2 mg./kg.), of amphetamine (10 
mg./kg.), or of Meratran (6 mg./kg.), suffi- 
cient to produce a permanent pattern of 
alertness similar to that caused by the hal- 
lucinogens. But Frenquel in any dosage failed 
to correct or to modify the electrical picture 
induced either by DFP, amphetamine or 
Meratran. 

Previous work (40) showed that Frenquel 
alone, in the dosage with which it corrected 
the effects of hallucinogenic drugs, did not 
modify the spontaneous brain electrical ac- 
tivity of unpremedicated animals, for it did 
not enforce slow waves and spindles typical of 
the resting pattern, nor prevent the alerting 
response to physiological stimuli. Other drugs, 
unlike Frenquel, have the property of depress- 
ing the alerting mechanism and introducing 
the resting electrographic picture. First may 
be listed atropine (38, 39) which specifically 
paralyzes the mesodiencephalic activating 
system. Chlorpromazine is another drug 
which in small doses acts on the brain elec- 
trical activity as does atropine (40). Bar- 
biturates, such as pentobarbital, also impose 
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Fic. 5. Correction of the changes induced by mescaline in the cerebral electrical activity of the rabbit by the 


administration of Frenquel (indicated in the figure as gamma-pipradrol). Notice the restoration of the spindles and 
slow waves typical of the resting pattern. Leads as in figure 3. 


the electrographic sleeping pattern (37). These 
three drugs in appropriate amounts eliminate 
the picture of alertness produced either by 
DFP, amphetamine or Meratran. Similarly 
either atropine (3 mg./kg.), Chlorpromazine 
(3 mg./kg.) or pentobarbital (15 mg./kg. 
i.p.), administered after the hallucinogenic 
drugs, corrected the pattern of alertness 
produced by LSD or mescaline, restored the 
features of sleep and depressed the arousal 
response to physiological stimuli. 

Because LSD evoked a reversal in action 
when passing from small to large doses, we 
tested the influence of Frenquel after large 
doses of LSD. But after such doses of LSD as 
20-60 gamma/kg. Frenquel did not change 
the cerebral electrographic pattern which 
remained a resting one. 


DISCUSSION 


The alert electrographic pattern caused by 
the hallucinogenic drugs in our experiments is 
concordant with the observations of other 
authors in animals and in man. Delay and 
coworkers (13) observed in the rabbit that 
LSD produced a flattening of the electro- 
graphic record due to the disappearance of 


the higher voltage components. A similar 
phenomenon was observed in cats by Elkes 
and associates (14) who furthermore reported 
that in cats LSD completely abolished the 
sleeping electroencephalographic features of 
moderate barbiturate anesthesia (without 
changing the behavioral anesthesia). Our ex- 
periments with LSD showed clearly that the 
flattening of the electrographic record was not 
due to a disappearance of cortical electrical 
activity but rather to the long lasting pres- 
ence of a pattern of alertness, practically 
indistinguishable from the normal one (fig. 2). 
Since the waves of the alert pattern are all of 
very low amplitude, at least in the cortico- 
gram, it is obvious that the immediate im- 
pression is that LSD flattens the cortical 
record. 

It is known that the disappearance of the 
slow rhythms of sleep and the introduction of 
the alert pattern are due to the activity of a 
brainstem mechanism with diffuse projection 
over the entire cortex, the mesodiencephalic 
activating system (MDAS), which includes 
the brainstem reticular formation of Moruzzi 
and Magoun (32) and the thalamic diffuse 
projection system of Jasper (24). The MDAS 
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is excited physiologically by impulses coming 
from collaterals of the sensory lemnisci and 
branching into the brainstem tegmentum. 
The excitation of the MDAS can also be pro- 
duced experimentally by direct electrical 
stimulation of the cephalad portion of the 
br.instem reticular formation as in our ex- 
pe:iments. Following the stimulation of the 
MAS a diffuse desynchronization of the 
ac.ivity of the cerebral cortex occurs, wiping 
oft the slow rhythms of sleep and introducing 
cortical fast low voltage and a 4~7 cps. tha- 
lamic rhythm (fig. 1). The desynchronization of 
the corticogram is supposed to subserve the 
state of alertness and also to afford a back- 
ground of cortical activity or cortical tonus 
which probably is of importance in the regula- 
tion of the level of consciousness, awareness 
and mental activity. Many drugs can produce 
electrographic patterns of alertness, and some 
of them stimulate the MDAS directly. Such a 
direct effect has been established for the 
cholinergic drugs like DFP (38, 39). In the 
case of the alertness evoked by such hallu- 
cinogenic drugs as LSD it is not known 
whether a direct effect on the MDAS is in- 
volved. In fact observations of Elkes ef al. 
(14) cast a well-founded doubt upon this 
hypothesis. They observed that LSD is 
unable to desynchronize the cortical activity 
in the “encephale isole” sleep pattern. This 
suggests that the alert picture produced by 
LSD in the normal animal is not due to a 
direct action as the MDAS but rather to an 
increased inflow of alerting stimuli to that 
formation by a mechanism not yet deter- 
mined. In any case it remains a fact that in 
the normal animal the activating mechanism 
appears overactive with LSD in amounts 
from 5 to 15 gamma/kg., dosages comparable 
to those producing a psychotic-like state in 
man. The observations on the action of LSD 
on the EEG of humans are also concordant 
with the findings in animals. Rinkel and co- 
workers (42) observed mild electrographic 
changes due to the administration of LSD in 
normal and psychotic patients consisting in an 
increase of a few cps. of the alpha frequency, 
together with diminished responsiveness to 
hyperpnea, which means interference with the 
production of slow high voltage waves char- 
acteristic of hyperpnea. Gastaut and co- 





workers (22) studied human volunteers and 
noted that LSD accelerated the alpha rhythm, 
while decreasing its amplitude and regularity. 
In addition low voltage fast rhythms similar 
to the beta frequency appeared in the central 
regions of the skull and at times became 
generalized. Bradley and coworkers (3) 
studied the responsiveness of the alpha 
rhythm to eyes opening and to light stimuli. 
These authors found that normal human 
volunteers who before the administration of 
LSD exhibited poor or no responsiveness to 
eyes opening and to attention, that is to say 
poor desynchronization, presented a ready 
desynchronization after LSD, together with a 
decrease in the amplitude of the alpha waves. 

It is interesting to note the analogy be- 
tween the EEG alterations induced by the 
hallucinogenic substances and the records 
often obtained from schizophrenic and other 
psychotic patients (6, 9, 10, 11, 15, 18, 19, 26, 
27, 28, 29, 33, 35, 43). We refer to the 
“choppy” rhythm and similar low voltage 
fast records accompanied by poor alpha 
organization first described by Pauline Davis 
(9, 10, 11). With Sulzbach she reported (11) 
the effect of mescaline on the EEG of normal 
subjects and was struck by the similarity 
between the choppy rhythm produced by 
mescaline and the one observed in a number 
of schizophrenic patients. This rhythm oc- 
curred simultaneously with the hallucinatory 
and catatonic symptomatology induced by 
mescaline. The observations of Davis (11) 
are concordant with those of Chweitzer and 
coworkers (5) and of Walter (48). However 
interesting these similarities are, it is difficult 
to explain the correlation between the EEG 
changes induced by the hallucinogenic drugs 
and the psychotic-like symptomatology. In 
addition to diffuse cerebral electrographic 
modifications other effects of LSD on in- 
dividual neuronal systems have been studied. 
Evarts and Marchall (16) have examined the 
effect of LSD on the post-synaptic potentials 
in the lateral geniculate body evoked by 
single shock stimulation of the optic nerve 
and found that the transmission in the genicu- 
late was markedly depressed by LSD while 
the cortical response to stimulation of the 
optic radiation was not inhibited. Marrazzi 
(30) reported that both LSD and mescaline 
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depress the response of the optic cortex to 
transcallosal stimulation. This depression is 
attributed to synaptic inhibition which as- 
signs the hallucinogenic drugs to the group of 
synaptic inhibitors. The central synaptic 
effects of LSD at varying doses on different 
neuronal systems have been studied by 
Purpura (36). He found first of all an initial 
facilitation with small amounts of LSD, 
followed by depression with larger ones. The 
dose levels for these effects varied with the 
type of synapse studied. For instance the 
facilitation was most prominent even with 
relatively large doses for the primary potential 
of the visual area, while cortical response to 
stimulation of cortico-cortical and transcal- 
losal systems was inhibited at relatively low 
dose levels. The differences noted by Purpura 
between the effects of small and large doses of 
LSD can be correlated with our observations 
showing that the general pattern of cerebral 
electrographic activity was desynchronized 
with small doses of LSD while large doses of 
the same drug reverse this effect. At this 
point it is worth mentioning that very large 
doses of LSD do not produce an excited be- 
havior in monkeys as small ones do, but 
instead produce sedation (45). 

Purpura (36) reported that the recruiting 
cortical responses from stimulation of midline 
unspecific thalamic nuclei, after an_ initial 
facilitation, are inhibited by LSD. We know 
that the electrographic alerting and the re- 
cruiting responses are competitive, for it is 
impossible or difficult to evoke recruitment 
while an alerting effect is taking place (25). 
This competition is probably due to the fact 
that recruiting and alerting responses are 
mediated through the same diffuse thalamo- 
cortical system. For this reason one wonders 
whether the long lasting alert electrographic 
pattern produced by LSD could be responsible 
for the apparent inhibition of the recruiting 
responses. 

We have observed that Frenquel can correct 
the electrographic changes evoked by LSD 
and by mescaline. This fact, together with the 
observations of Fabing (17) that Frenquel 
cures the psychotic manifestations following 
LSD administration, seems to indicate an 
apparent antagonism between the central 
action of the hallucinogenic drugs and Fren- 


quel. Moreover there is some kind of specifici: y 
because Frenquel corrects the electrograp) ic 
alertness induced by the hallucinogenic dru ss 
but not by DFP, amphetamine or Meratr« 1. 
Very puzzling is the lack of antagoni-n 
observed in our studies between Frenquel a d 
Meratran because Frenquel is chemica ‘y 
related to Meratran, the first being alpha + 
piperidyl benzhydrol hydrochloride and ‘ie 
latter being alpha-2-piperidyl benzhyd: »| 
hydrochloride. The results of Brown and «»- 
workers (4) showing that Frenquel <n 
tranquilize animals rendered over-excited »y 
Meratran cannot be explained by antagonis ic 
effects on the MDAS. 

In view of the fact that the administrat on 
of hallucinogenic drugs renders the MD \S 
functionally overactive, one would expect 
that the antagonizing action of Frenquel 
should be due to a depression of the same 
system. We observed (40), however, tliat 
Frenquel administered alone is not at al! a 
depressant of that system. For this reason 
Frenquel does not correct conditions of lasting 
alertness produced by the other drugs. 

While the action of Frenquel seems specific 
in antagonizing the hallucinogenic drug effects, 
other drugs, like atropine, barbiturates and 
probably Chlorpromazine, act non-specifically. 
These three drugs are depressants of the 
MDAS and correct an electrographic alertness 
no matter how produced, whether by the 
hallucinogenic agents or by any other means. 
This explains, for instance, the results of 
Gastaut and coworkers (22) who observed 
that the administration of thiopental could 
correct the electrographic LSD-induced 
changes. Since thiopental is a short-acting 
barbiturate these authors could also observe 
the reappearance of the LSD effect after that 
of thiopental had vanished. 

A suggestion for the mechanism of action of 
Frenquel in correcting the electrographic 
effects of hallucinogens can be sought in recent 
pharmacological data on the mode of action 
of LSD. It was found by Gaddum and Hameed 
(21) that LSD antagonizes the action of 
serotonin on the rat uterus. This antagonism 
is of the type usually described as receptor 
blockade: LSD combines with the receptors of 
serotonin thereby blocking their reaction with 
serotonin. In our laboratory Costa (7) }as 
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studied the effect of several drugs on the 
sertonin-induced contractions of the rat’s 
uterus. He confirmed the observations of 


Ge:idum and Hameed (21) that LSD inhibits 
ser tonin, but he also demonstrated that LSD, 
in concentrations lower than the inhibiting 
ores, facilitates the action of serotonin. Costa 
7 also found that mescaline, in pharma- 
cougically significant concentrations, always 
ausments the serotonin-induced uterine con- 
tractions, while Frenquel, as well as the other 
tro aquilizing drugs Reserpine and Chlorproma- 
zin«, inhibits serotonin. 

(in the basis of these findings we may 
atiribute the electrographic alerting effect of 
mescaline and of small doses of LSD to a 
serotonin-facilitating mechanism. An inhibition 
of serotonin can be held responsible for the 
ability of Frenquel and of large doses of LSD 
to correct the electrographic changes. This 
interpretation is entirely hypothetical because 
the importance of serotonin in the function of 
the central nervous system is yet unde- 
termined. Proceeding on the assumption that 
serotonin plays a part in brain physiology (49), 
our suggestions lead to the working hypothesis 
that the psychotogenic effect of mescaline and 
LSD is due to serotonin-facilitating properties. 
The correction of LSD-induced psychosis by 
Frenquel and probably the beneficial effects of 
Frenquel, Reserpine and Chlorpromazine in 
clinical psychiatry could be partially due to 
their ability to inhibit serotonin. 


SUMMARY AND CONCLUSIONS 


1. A cerebral electrographic change, con- 
sisting in a long lasting alerting effect, follows 
the injection into rabbits of LSD in small 
amounts (1-15 gamma/kg.) and of mescaline. 
These findings correlate with EEG observa- 
tions in psychotic patients and in volunteers 
under the action of LSD and mescaline. 

2. Frenquel, which corrects the LSD- 
induced experimental psychoses, also elimi- 
nates the electrographic changes evoked by 
LSD and mescaline. 

3. LSD in large amounts (20-60 gamma/ 
kg.) has an effect on the cerebral electrical 
activity opposite to the one produced by small 
doses (1-15 gamma/kg.). This is correlated 
with the observation that LSD in very large 
quantities has a tranquilizing action. 


4. These observations are tentatively ex- 
plained on the basis of our pharmacological 
data and those of others. The production of 
electrographic alertness by the hallucinogenic 
drugs and their psychotogenic effect are 
attributed to a serotonin-facilitating property. 
The correction of the electrographic LSD- or 
mescaline-induced abnormalities by the use of 
Frenquel is attributed to the serotonin- 
inhibiting properties of that drug. 
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RHINENCEPHALIC ACTIVITY DURING THOUGHT! 


HENRY LESSE, M.D.,? ROBERT G. HEATH, M.D., WALTER A. MICKLE, 
M.D., RUSSELL R. MONROE, M.D., anp WILLIAM H. MILLER 


Ci.ronic implantation of cortical and sub- 
cortical electrodes in human patients has pro- 
vided a unique opportunity to explore the 
possible relations between the electrical ac- 
tiviiy in these regions and the subjects’ 
verbalizations and behavior during psychiatric 
interviews. Attempts were made to correlate 
some types of reproducible electrical activity 
in specific areas with patterns of thought 
activity in selected patients. 

This report concerns findings from four pa- 
tients selected because they were relatively 
cooperative reporters during interview. Three 
were chronic schizophrenics. The fourth was 
being treated for intractable pain. Each had 
been evaluated by psychiatric studies and 
psychological testing which, with medical and 
social history, provided a broad background of 
information. 

Recording electrodes were 1 mm. silver ball 
contacts implanted by use of stereotaxic co- 
ordinates implemented by air _ ventricu- 
lography. The electrodes and_ stereotaxic 
implantation method have been described in 
detail elsewhere (4). 

Electrical recordings were obtained from at 
least five sites in each of the three psychotic 
patients. These included the region of the 
amygdala, caudate nucleus, rostral hippo- 
campus, anterior hypothalamus, septal area, 
tegmentum of the mesencephalon, and frontal 
and parietal cortex. In the other patient, the 
only areas which could be examined were the 
anterior hypothalamus, septal region, and 
cortex. Corticograms and _ subcorticograms 
were recorded by a standard 8-channel Grass 
electroencephalograph. 

Concurrent with electrical recordings, these 
subjects were interviewed repeatedly over a 
period of from six months to one year. Inter- 
view data were recorded directly on the moving 


1Presented at the Tenth Annual Meeting of the 
ad of Biological Psychiatry, Chicago, June 11, 
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EEG record by shorthand notes or, occa- 
sionally, on dual channel FM tape equipment 
which provided a simultaneous record of. both 
electrical activity and interview. Interviews 
were directed toward both topics which were 
expected to be unimportant to the individual 
and to topics thought to be of special emo- 
tional significance in view of his life history. 
If a distinct change in electrical activity was 
elicited, attempts were made to shift the topic 
of discussion but to return to it later in the 
interview. In addition, electrical recordings 
were carefully observed for spontaneous 
changes during periods when the subjects were 
not being interviewed. If a change in elec- 
trical recordings occurred, the subjects were 
immediately questioned concerning their 
thoughts and feelings. 

Various modalities of peripheral stimulation 
(e.g., touch, sound, light, odor, etc.) were 
tested for their effect in evoking changes in 
electrical recordings. 


RESULTS 


A distinct, reproducible change in the pat- 
tern of electrical activity was observed which 
correlated with data obtained during inter- 
views. This change was localized to the rostral 
hippocampal and amygdaloid areas. Baseline 
records from this region show a mixture of slow 
and fast frequencies and appear irregular and 
“desynchronized”. The change in pattern 
consisted of distinct bursts of 14-17/sec. waves 
from rostral hippocampus and 20-30/sec. 
waves from the amygdala together with an 
increase in amplitude which gave the appear- 
ance of more synchronous activity. The dura- 
tion of the change varied from several seconds 
to 20 minutes. In no case did this change in 
pattern of electrical activity spread to other 
subcortical areas examined or include the 
cerebral cortex. 

The electrical response was immediate and 
dramatic. It could be elicited repeatedly or 
promptly terminated by appropriate direction 
of the interview. This is illustrated in figure 1. 
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Fic. 1. Above: (Patient A-10) Illustrated in the record (A) is an immediate change in recordings (from chan- 
nels 2 and 4, reflecting hippocampal electrode 18 activity) as the subject began to recall a vivid childhood memory 


at the point marked by arrow (a). 


Below: Record (B) shows a sample of recordings later in the same interview. Recordings returned to baseline 
level when the interview was directed toward current symptoms. Baseline activity on the left persisted until he 
began to recall an important past experience at point marked by arrow (b). Further description is given in the 


text. 


In the record “‘A”’ is seen an immediate change 
in hippocampal activity as the subject began 
to recall his grandmother who was a significant 
and feared individual during his childhood. 
At the point marked by arrow (a) he reports, 
“A thought comes to mind of my grand- 
mother’s face—her teeth stuck out—like a 
witch!” The record returned to baseline level 
when the interview was directed toward cur- 
rent symptoms. Baseline activity persisted as 
he complained of inability to express emotion, 
loss of interest in his surroundings, and loss 
of appetite. He was then asked if he could 
recall a time when he felt differently. High 
voltage 14/sec. hippocampal activity reap- 
peared immediately at arrow (b) as he recalled 
an episode associated with a rare sense of well 


being and success. The change continued as he 
reported, “I felt good and was happy—then 
even the cold army stew tasted better than 
turkey and steak do now!” Figure 2 illustrates 
a typical baseline record during an interview 
with the same patient one month later. On 
the right hippocampal, recordings again 
changed markedly as he described stressful 
events and his anger toward military authori- 
ties which immediately preceded his first overt 
psychotic episode 12 years ago. 

This characteristic type of electrical ac- 
tivity was usually associated with vivid recol- 
lections of past experiences by the subjects. 
These memories were judged to be of special 
emotional significance in view of the life his- 
tory of the individual. The emotional quality 
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Fic. 2. Same subject interviewed one month later. On the left is typical baseline record. On the right hippo- 
campal activity (reflected in channels 3 and 5) again changes markedly as he describes stressful events immediately 


prececling his first overt psychotic episode. 


of these reminiscences was not specific, and 
they could be designated as either pleasant or 
unpleasant ones. The degree of accompanying 
emotional expression was variable and did not 
seem directly related to the electrical response. 
These memories were only rarely accompanied 
by any overt manifestation of intense emo- 
tion such as agitation, tachycardia, or gross 
changes in vasomotor or sudomotor activity. 
Unfortunately, precise studies reflecting pe- 
ripheral autonomic activity were not included. 

The impression that intense emotional ex- 
pression itself was not related to the electrical 
change is further illustrated by the following 
two examples: 1) In the same subject this 
localized recording changé was not seen during 
marked expression of anger appropriately 
directed and concerned with a recent episode on 
the ward. Baseline activity persisted as he 
cursed ward personnel because they failed to 
submit a consultation. In this same subject 
changes in electrical activity could be induced 
easily and repeatedly by directing the inter- 
view to a variety of important past experiences 
including those involving anger as was illus- 
trated in figure 2. 2) In another patient 
administration of lysergic acid induced a state 
of panic for a period of six hours during which 
her thinking was disorganized, she was 
markedly agitated, and had tachycardia of 
130/min. She complained of intense fear, but 
was unable to account for her feelings or relate 
the fear to past experience; despite this, the 
electrical recordings failed to show the char- 
acteristic changes. The same individual did 


show 16/sec. hippocampal activity on other 
occasions when fear was induced by recollec- 
tion of EST therapy. On these occasions 
similar agitation, tachycardia, hyperpnea, and 
sweating occurred; but she was able to asso- 
ciate her feelings of fear with past experiences 
with EST. 

There was also no characteristic change in 
electrical activity during thoughts involving 
current events, present symptoms, and recent 
family or ward difficulties. Nor was there a 
change in electrical recordings when the sub- 
ject solved arithmetic problems or performed 
routine tests of retention and recall. This 
proved to be one convenient way of distracting 
the subject’s attention from emotionally 
charged memories and returning records to 
baseline activity after changes had _ been 
elicited. 

Occasionally the same localized change in 
electrical recordings would be seen when the 
subject was not being interviewed. Immediate 
questioning often revealed that spontaneous 
thoughts had been concerned with emotionally 
significant past experiences. 

Of the various modalities of peripheral 
stimulation applied, olfactory stimuli proved 
to be unique in eliciting a similar localized 
electrical response. The same pattern of re- 
sponse could be evoked when it was suggested 
that the subject think of an odor or “‘smell”’ an 
empty bottle. Synchronized bursts of longer 
duration occasionally resulted when the odor 
was associated with significant memories in 
two patients. Olfactory stimuli or thoughts of 
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odors could result in electrical response, 
whether regarded as pleasant or unpleasant 
by the subject. 

There was a variation in accessibility to 
interview, in the distinctness of electrical re- 
sponse, and in the ease with which it was 
elicited in the three patients who showed this 
response. One patient (A-10) who was an ex- 
cellent reporter and clinically the best inte- 
grated of the three schizophrenics presented 
the most consistent findings. He is a 31-year- 
old male of superior intelligence who has been 
unable to maintain any steady employment 
since his first overtly psychotic paranoid reac- 
tion 12 years ago. At that time while under 
stress of war combat, he developed hallucina- 
tions, persecutory and somatic delusions, felt 
he was being directed by a vague force, and 
began to experience sexual fantasies which he 
terms “incest fantasies”. Subsequent to this 
he was hospitalized on four different occasions 
and treated with several courses of EST and 
deep insulin comas with only partial and 
temporary improvement. Prior to the present 
admission he received four years of psycho- 
therapy with little benefit. On present admis- 
sion, his symptoms included chronic somatic 
delusions, ideas of reference, feelings of un- 
reality and depersonalization, and a sense of 
hopeless apathy and impending doom. His 
chief complaints included persistence of 
‘incest fantasies” and an inability to ex- 
perience emotion. He expressed this as “an 
emptiness—life has lost all its glitter and 
glamour—lI have an idea of what it is to have 
‘emotions, but I just can’t feel anything—my 
feelings are just poof—everything around me 
has a grey, dull look to it.”” Among the patients 
in this study, he was outstanding in his ability 
to verbalize his thoughts, feelings, and fan- 
tansies. He described fantasies and past events 
in his life with unusual vividness. He spoke of 
some of his memories as being “‘as clear as if I 
were re-living them.” It was possible to alter 
his hippocampal recordings repeatedly over a 
period of many months (see figures 1 and 2). 
This was accomplished by directing the inter- 
view to a variety of topics found to be im- 
portant in his past history, by having him 
associate to specific words, or by suggestion 
that he recall important experiences or indi- 
viduals from his past. The record returned to 
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baseline activity immediately when he was 
distracted from these thoughts (for exaniple, 
by an arithmetic problem or a change in the 
topic of discussion). Spontaneous though's of 
significant past experiences were often reported 
when he was questioned immediately « {ter 
similar recording changes occurred dvring 
times when he was not being interviewed. [he 
reported thoughts which correlated with the 
characteristic change in hippocampal te- 


| cordings concerned vivid memories of «mo- 


tional significance as judged from his | ngi- 
tudinal history. They could be either pleasant 
or unpleasant. These memories were neve’ ac- 
companied by any gross signs of intense 
emotion. 

In addition to the reminiscences mentioned 
under figures 1 and 2, there were many other 
types of thoughts and memories which would 
consistently evoke the same change in hippo- 
campal activity. Among other examples are 1) 
recalling the melody of the song “Lili Mar- 
lene” which he associated with a specific 
period of military duty during which he felt 
depressed; 2) an attempted solicitation by a 
homosexual years ago which frightened him; 
3) the smell of alcohol which recalled the 
breweries in his home town as a child and a 
later period of alcoholism. 

In another patient (A-16), who reported her 
thoughts very incompletely, bursts of 20-26 
sec. waves from the amygdaloid region and 
15-17/sec. from the rostral hippocampal 
region were elicited less frequently and less 
consistently. She is a 34-year-old former social 
worker who had responded with decreasing 
improvement to a number of courses of EST 
during hospitalizations over the past eight 
years. She usually appeared disheveled, with 
pockets bulging with an assortment of debris 
collected on the closed ward. She was coopera- 
tive but often confused and distractible. Her 
effect was flat with inappropriate silly grin- 
ning. 

One vivid childhood memory with an olfac- 
tory component would almost invariably be 
accompanied by a characteristic change in 
recording. This is illustrated in the upper 
record of figure 3: bursts of 26/sec. waves from 
the amygdaloid region and less distinct 16, sec. 
waves from the hippocampal region. ‘his 
activity was elicited at the point marked by 
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Fic. 3. (Patient A-16) Record A: Bursts of 26/sec. activity from the amygdaloid region (channel 4) and less 
distinct 16/sec. waves from the hippocampal region (channel 5). This activity was elicited at the arrow mark when 
€ patient recalled a specific emotionally significant memory. The same memory was repeatedly accompanied by 
a similar electrical change. 
ecord B: A similar change in activity is seen. This response was elicited by an olfactory stimulus indicated 
by the arrow. (Electrode positions same as above.) 
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Fic. 4. (Patient A-16) On the right is an example of bursts of high amplitude 16/sec. activity which appe..red 
while the patient was agitated and reported fearful thoughts about electric shock therapy. In contrast, on the 
left is a section of the recording while she was speaking of a less emotionally charged topic. Superimposed is fre- 
quency analysis histiogram of channel 7 demonstrating marked increase in the 16/sec. band. 


the arrow when the patient was asked to recall 
a retired school teacher who for several years 
cared for her and served as her private tutor. 
The elderly teacher was known as an “ec- 
centric” individual who kept a locked room 
filled with an assortment of mementos, old 
newspapers and even pieces of dried fruit. 
Thoughts about the teacher or of the odor 
which the patient identified with her room 
were repeatedly accompanied by a similar 
electrical change. A similar change seen in the 
lower record of figure 3 was elicited by an ol- 
factory stimulus indicated by the arrow. Less 
consistently, localized subcortical changes 
would accompany other thoughts when she ap- 
peared clinically less preoccupied; for example, 
while she associated the odor of gardenias 
with a school dance, or while she first dis- 
played interest in the examiner and reported 
that he made her “feel unrejected” and 
reminded her of her former boy friend. This 
was the patient mentioned previously who on 
several occasions reacted with marked agita- 
tion when describing her fear of EST (see 
figure 4). 

The third patient is a 28-year-old former 
janitor, with a long history of seclusiveness, 
who was known to have been actively hallu- 
cinating for at least four years. He was a 
cooperative, quiet individual with flattened 
affect, stereotyped thought processes, and 
autistic preoccupation. Clinically, he was the 
least accessible of the group. He demonstrated 
changes localized to the amygdaloid area 


(30/sec.) only in response to olfactory stimuli, 
or occasionally to the thought of odors. 
Recordings at times when he was actively 
hallucinating “the voice of God” showed no 
change in electrical activity. 

In a fourth patient without hippocampal or 
amygdaloid electrodes, no consistent changes 
could be induced in electrical recordings from 
the cortex, anterior hypothalamus, or septal 
region to either interview or odor. She was a 
good reporter and frequently reacted with 
marked emotional expression during _inter- 
views. This patient was under treatment for 
control of intractable pain and had no psy- 
chiatric diagnosis. 


DISCUSSION 


These few patients have provided us with a 
unique opportunity for an exploratory study 
which has yielded several interesting frag- 
ments of information. A number of practical 
limitations must be taken into account, how- 
ever, in the interpretation of the data ob- 
tained. The precise anatomical localization so 
easily obtained by sacrifice and histological 
verification in animal experimentation is 
impossible, and reliance must be placed on the 
less exact method of stereotaxic implantation 
aided by ventriculography. The subjects 
studied were schizophrenics who are clinically 
described as exhibiting impairment of thought 
processes and affectivity, and the effect, if any, 
that this may have upon our findings is not 
known. In addition, our concept of what con- 
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stitutes “emotion” is unclear. An obvious 
difficulty has been in the definition of emotion 
as ayplied to the thoughts and memories the 
subjects reported. More precise and systematic 
experimental analysis in this direction is 
feas ble and will help to clarify the meaning of 
the::: observations. 

Tiese studies demonstrated distinct, re- 
pro ucible changes in the electrical activity of 
certxin subcortical areas that were evoked or 
ter:inated repeatedly by directed interviews. 
The change in electrical recordings was 
localized to the amygdaloid and rostral hippo- 
campal regions. This pattern of activity did 
not spread to other subcortical regions exam- 
ined, nor was it reflected in cortical recordings. 
These localized, high voltage, regular wave 
trains were found to be correlated with 
thoughts expressed during directed inter- 
views and also occurring spontaneously. This 
electrical pattern appeared to be associated 
with emotionally significant memories as 
defined in terms of the life history of the 
individual. 

This type of rhinencephalic activity did not 
appear to be correlated with the expression of 
emotion. The vivid recollections of past ex- 
periences associated with the characteristic 
electrical activity were most often without any 
behavior or peripheral signs suggestive of 
marked emotional expression. Gross agitation, 
tachycardia, etc., did occur on rare occasions 
during such recollections. Expressions of anger 
directly connected with a recent ward episode 
were without effect in changing the record. Nor 
was the characteristic electrical change evoked 
by drug (lysergic acid) induced states of panic 
when the individual’s thinking was disorgan- 
ized and she was unable to account for her 
fear, or associate it with her past experience. 
In addition, the electrical change was not 
associated with states of attention and alert- 
ness such as those required to solve mathe- 
matical problems. The mere process of recalling 
thoughts without special emotional signifi- 
cance to the individual (such as that involved 
in routine retention and recall tests) was never 
effective in eliciting this electrical response. 

This change in electrical activity was found 
in rhinencephalic structures which have been 


. Suspected of important neural influence on a 


wide variety of phenomena from olfaction to 


psychomotor epilepsy. The observation that 
changes in the activity of the rostral hippo- 
campal and amygdaloid regions could be in- 
duced in our subjects by olfactory stimuli and 
frequently by thoughts of odors or memories 
associated with them is interesting. The dem- 
onstration that similar electrical activity is 
elicited in this area by both emotionally sig- 
nificant memories and odors is interesting in 
view of the history of theories concerning the 
functions of these structures. The old presump- 
tidn that all the structures comprising the 
rhinencephalon primarily serve an olfactory 
function is no longer accepted. Conjectures 
connecting sense of smell with emotional states 
and memory are even more venerable; for 
example, an observation quoted by Darwin, 
“The sense of smell in man is singularly effec- 
tive in recalling vividly the ideas and images of 
forgotten scenes and places.” (1, pp. 405-406). 

These electrical changes were demonstrated 
in rhinencephalic areas currently suspected of 
having a regulatory influence on emotion, 
visceral reactions, and memory (6, 8, 9). 

Studies of induced changes in the electrical 
activity of this area in unanesthetized animals 
are of special interest. Several workers have 
reported that a variety of afferent stimuli 
could evoke distinct changes in activity in the 
hippocampus (2, 5, 7). In a recent publication 
(3) Green and Arduini reported a study of high 
amplitude hippocampal wave trains with 
“aroused” cortical recordings that could be 
easily induced by a wide variety of afferent 
stimuli such as touch, click, etc. In addition, 
these included some stimulus situations pre- 
sumably more meaningful to the rabbit, e.g., 
sexual excitement, the odor of carrots, the 
sight of a predatory animal, and in general 
“threatening situations”. The hippocampal 
response was interpreted as a “specialized 
paleocortical arousal reaction’. It was noted 
that these changes in hippocampal activity 
were induced easily in the rabbit, but evoked 
with much more difficulty in cats, and still 
more difficulty in the monkey. 

The caution required in making comparisons 
and extension of the interpretations of animal 
experiments to man is also required in the 
reverse situation. The electrical activity we 
observed may in certain respects be analogous 
to the induced synchronous activity in the 
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rabbit. If comparisons can be made, it would 
appear that the hippocampal response in the 
human is induced by more limited but at the 
same time more complex stimulus situations 
than those necessary in the rabbit. The elec- 
trical response we observed was elicited during 
recollections of past experiences which ap- 
peared vivid and of emotional significance to 
the individual subject in terms of his life 
history. Simple afferent stimuli (except odors), 
attention and alertness while performing intel- 
lectual tasks, expressions of emotion without 
recall of past experiences, and states of panic 
when thinking was disorganized were all inade- 
quate in evoking this response. 

One characteristic aspect of human behavior 
is man’s ability to use speech to communicate 
his thoughts and feelings. This type of com- 
munication by our subjects has provided some 
information concerning the occurrence of a 
distinct type of physiological activity in certain 
subcortical regions. 


SUMMARY 


Patients with chronically implanted cortical 
and subcortical electrodes provided an oppor- 
tunity for an exploratory study of the electrical 
activity of these areas during interview. These 
studies demonstrate distinct, reproducible 
changes in electrical recordings localized to the 
amygdaloid and rostral hippocampal regions. 
These changes were correlated with both 
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thought activity elicited during directed inier- 
views and occurring spontaneously. It was sug- 
gested that this type of rhinencephalic activ ity 
is related to emotionally significant memories, 
Similar electrical responses were elicited by 
olfactory stimuli and thoughts related to odurs. 
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CHEMICAL CONSTITUENTS OF HUMAN BRAIN':: 


\VILLIAMINA A. HIMWICH, PxD.? W. T. SULLIVAN,? BARBARA 
KELLEY, PD. H. B. W. BENARON, M_D.,? Anp 
BEATRICE E. TUCKER, MD: 


Sy-!ematic quantitative studies on the 
uents of various structures in human 


const 
brain: are difficult to find in the literature. The 
larges: collection is that reported by Randall 


(13) on parts from 23 adult brains. A bio- 
chemical mapping of the brain during develop- 
ment and in maturity should give us added 
information as to the function of various parts 
of the brain and the biochemical mechanism 
involved in those functions. The data presented 
here are, in effect, a preliminary report of a 
long term study devoted to such biochemical 
mapping. The brains analyzed were from 
individuals who died from a variety of causes 
and who had been dead a variable number of 
hours before autopsy. In such individuals we 
must also consider the possibility that areas 
of the brain were dead or dying before the 
person was declared dead. However, by 
analyzing only for those constituents known to 
change comparatively little after death we 
feel that valuable data may be obtained. We 
do not have enough observations as yet to 
attempt to correlate the range of values 
observed in constituents with the age of the 
individual, with the mental disease or with the 
causes of death. However, it is hoped that 
with a large enough series many of the observed 
differences will be explainable on these bases. 


MerEtTHOD 


Brains of adult human beings, suffering from 
mental disorders but dying of natural causes, 
were obtained at autopsy, and samples of 25 
to 40 anatomical areas from each brain taken 
for analyses. The patients were 61-87 years of 
age and of both sexes. Fetal brains, 26 to 40 
weeks of gestation, and brains of infants dying 
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in the neonatorum were either frozen and 
sampled after thawing or placed in a. cold 
thermos jug and rushed to the laboratory. In 
either case the analyses were done immediately 
after thawing or after receipt. These brains 
will be referred to as immature brains. 

Water and total nitrogen were determined 
on the same sample for adult brain. The tissues 
were dried at 95°C. under a vacuum of 30 
inches of mercury to constant weight and 
transferred quantitatively to macro-Kjeldahl 
flasks for determination of total nitrogen by 
the usual Kjeldahl procedure. Separate samples 
for water and for nitrogen were taken from 
immature brains. Brain parts for L-glutamic 
acid were frozen in ether and dry ice, and 
wrapped in aluminum foil and freezer paper 
before being stored at —18°C. until analyzed. 
Parts for cholinesterase were treated similarly 
except that they were not frozen in dry ice 
and ether before storage. Cholinesterase was 
determined by the titrimetric technique 
described by Aprison, Nathan, and Himwich 
(2). The uniform procedure of freezing the 
brain parts for studies of cholinesterase was 
undertaken only after a statistical analysis of 
data obtained with and without freezing. The 
differences between the right and left caudates 
and colliculi of 12 rabbits whose brain parts 
were titrated as soon as possible after death 
were compared with differences obtained in a 
series of 12 rabbits when one caudate and one 
colliculus were analyzed immediately and the 
other caudate and colliculus frozen and then 
titrated. An analysis of variance showed 
F = 13.53 which is not significant, the 5% 
level being 249. The freezing procedure was 
therefore considered to have no significant 
effect on the cholinesterase of the brain under 
the conditions of our experiments. Free 
L-glutamic acid was analyzed microbiologically 
by the method of Sullivan and Strong (15). 
Specimens were taken by a neurologist who 
attempted to remove from each brain the same 
area of the structure being sampled. 
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TABLE 1.—CHOLINESTERASE OF ADULT AND FETAL BRAIN Parts IN mEq. OF ACETYLCHOLINE HypDROL‘zEp 


Per Mc Wert Tissue X 106 Per MINUTE 








Brain Part = No. | 
“aa | 
Caudate fg fk 
Putamen 
G. pallidus = = 
Colliculi, sup. 7 7 
Colliculi, infer. | oe | = 
Thalamus | 15 | 15 
Medulla 11 | 11 
Cerebellum* | 15 | 15 
Cortext | 20 | 20 


Spinal cordt | a | = 





Immature, Age 26-40 Weeks’ Gestation 


| Adult, Age 61-87 Years 





No. 
Ave. — Ave 
Brain Sample 

3.1 | 14 | 26 30. 

(8-21)§ | (15-5 

— 9 15 22 

| (10-5 

- 9 15 14 

| (6-€ 

8.6 | 15 19 5 

(6-12) (3-1 

— 9 9 5 

(2-8 

6.2 14 27 os 

(4-9) (2-1 

4.9 10 10 3 

(3 6) (1-7 

4.7 15 22 as 
(1-9) | (415) 

3.4 14 26 2. 

(1-5) (1-5 

-— 13 13 2 

(1-5 





* Lateral lobes. 

t All areas averaged. 
t Cervical. 

§ Range. 


RESULTS AND DISCUSSION 


The data on cholinesterase (ChE) show that 
brains between 26 and 40 weeks after con- 
ception have the adult complement of ChE in 
the colliculi, the medulla, the thalamus, and in 
cortical gray according to wet weight (table 
1). The levels in the caudate nucleus and in 
the cerebellum, however, are low in comparison 
to those in the adult. On a dry weight basis, 
however, with the exception of the caudate, 
the values for immature brains are 2 to 4 
times greater than the corresponding values 
for the adult. These higher results may reflect 
the absence of contaminating or diluting 
substances, for example, phospholipids in the 
immature brain. Johnson, McNabb, and 
Rossiter (9) have shown that the ratios of 
total phospholipid in adult brain to that in 
infant brain are 1.78:1 for gray matter and 
3.36:1 for white matter. Brante (5) has also 
found that total lipids are lower in the cortex 
of the fetus (3 months to term) than in the 
adult (65-90 years) being 12.4-16% and 
17.6-21.3% of dry weight, respectively. 


Similar data are available for white matter, 
14.0-22.9% for fetal brain; 24.6-26.9% for 
adult. It is also possible that in the adult 
brain cholinesterase may actually be lower 
than in immature or young brain. Aprison and 
Himwich (3) have shown that in the de- 
veloping rabbit brain the various cerebral 
structures pass through a maximum and then 
decline in cholinesterase content as growth 
proceeds. The values given by Ashby and 
coworkers (4) on a 70-year-old male and those 
collected by Feldberg (7) from the literature 
compare well with our figures. The relatively 
high values for this enzyme in the caudate of 
the young and the caudate and putamen of 
the adult suggest that cholinesterase has some 
special function in these areas. Even in the 
youngest fetus we have studied (26th week of 
gestation), the caudate nucleus was definitely 
higher than other parts of the brain. The pre- 
ponderance of ChE in the caudate is also 
marked in the rabbit even at an early age (3) 
and in the basal ganglia of the dog (7). The 
data quoted by Feldberg (7) for acetylcholine 
in man also show the same pattern. 
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Chemical Constituents of Human Brain 


We do not as yet have enough observations 
in ea) age group to differentiate the level of 
choli:esterase at various ages either in the 
fetus or the adult. The caudate, globus 
pallii':s and putamen in the adult show more 
diffe. nces between the right and left sides of 
the |-ains than do any other of the structures 
studi. d. The tendency for the left caudate 
nuck is to be higher than the right in some 
adul’ brains is an interesting subject for 
speci: ation. 

Ti water content of thalamus and cortical 
gray irom immature brains ranged between 
90-91 %. These high values are in contrast to 
the relatively dry state of adult brain. In the 
aduli the spinal cord and medulla were the 
driest, while the lateral lobes of the cerebellum 
were highest in water content (table 2). Our 
data fall within the range described by 
Randall (13) but average slightly higher. The 
values approximate those of Johnson, McNabb 
and Rossiter (9) who reported 91% water for 
both white and gray matter from five infant 
brains and 84.2 and 73.5% for gray and white 
matter, respectively, from five adult brains 
and those of Brante (5) who found 84.9% 
water content in human cortical gray matter. 
The data of Tupikova and Gerard (16) on 
the dog and of Graves and Himwich (8) on the 
rabbit show the same tendency of the phyleti- 
cally older parts of the brain to be lower in 
water content than the younger areas. In the 
adult brains we have studied, the various 
structures follow a neurophyletic progression 
except for the cerebellum. There are several 
lines of investigation suggesting that the 
lateral lobes of the cerebellum are close phyletic 
to the cortex since they develop together (12). 
Dixon and Meyer (6) have reported that the 
cerebellum of the ox has a higher oxygen 
consumption than does the caudate nucleus or 
the cerebral cortex. 

Total nitrogen representing as it does largely 
protein and amino acid nitrogen, but also 
including phospholipids and other nitrogen 
containing substances in brain, would not be 
expected to change markedly in total amount 
after death although the distribution among 
the various nitrogenous substances might be 
altered. In the immature brains, on a wet 
weight basis, the medulla ranked highest 
followed by the cerebellum, the colliculi and 
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TABLE 2.—WatTER CONTENT OF HUMAN 
BRAIN PARTS 
| ~ | Adult, 67-87 
Brain Parts | Years 
Brain | Sample | Ave. % 
Cerebellum* | 10 1 | 83.8 
(79-91 )§ 
Cortext 8 9 82.4 
(79-86) 
Caudate 10 13 82.4 
| (80-86) 
Putamen 8 9 | 79.9 
| (70-88) 
Thalamus 10 a 78.5 
| | | (73-85) 
Colliculi, superior | 10 | 10 78.5 
| (74-83) 
Colliculi, inferior > 5 78.4 
| | (78-81) 
Medulla | 10 10 13.3 
| (69-77) 
Spinal cordt 8 8 71.6 
(69--77 ) 


* Lateral lobes. 
+ All areas averaged. 
t Cervical. 

§ Range. 





the thalamus in that order (table 3). Cortical 
gray had the lowest nitrogen content. This 
series suggests a neurophyletic arrangement 
except for the high value exhibited by the 
cerebellum which, however, might be expected 
because of its late phyletic development to be 
closer to the cortex. It is possible that the 
cerebellar samples taken from the immature 
brains included the vermis. Kelley (10) has 
shown that both the vermis and the lateral 
lobes of the cerebellum in the rabbit have a 
higher nitrogen content (wet wt.) than the 
other brain parts as early as the fifth day 
after birth and that this relatively high level 
persists into adult life. The cortex and caudate 
gradually approach the high level of the 
cerebellar structure as the animal matures. 
We do not have data on the rabbit which 
would correspond to the age of the adult 
brains used for this study. In the case of the 
immature brains, we have as yet so few data 
on water content that it is useless to translate 
the nitrogen values to percentage of dry 
weight. 

In the adult brain on a wet weight basis, 
total nitrogen is higher than in the immature 
organ. The medulla, inferior and superior 
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TABLE 3.—Totat NITROGEN OF HuMAN BRAIN PARTS IN PER CENT OF WET WEIGHT 





| No. 

Brain Parts ee eee — 
ee ee eee cashes ee | 
Medulla | 12 23 
Cerebellum* | 14 | 26 | 
Thalamus | 13 | 26 | 
Colliculi re | - 4 

Superior | -- | o 
Inferior | — | — 
Putarnen | — | = 
Caudate | 7 14 
Cortical gray | 19 37 


Spinal cordt 





* Lateral lobes. 

¢ All areas averaged. 
t Cervical. 

§ Range. 


colliculi, and the putamen showed approxi- 
mately the same total nitrogen content (table 
3). The lateral lobes of the cerebellum, 
thalamus and cervical spinal cord had figures 
very close together but less than the putamen. 
Cortical gray matter was still the lowest in 
terms of nitrogen content. This order bears 
little relation to a neurophyletic one. However, 
it would be surprising if, in the brain, after 
maturity, a truly phyletic arrangement could 
be described for such an ubiquitous constituent 
as nitrogen. 

In the nitrogen data based on dry weight we 
included only those brains on which we had 
both water and nitrogen determinations. On 
this basis, the cervical spinal cord and medulla 
had definitely the lowest content of nitrogen. 
At the other end of the series were the lateral 
lobes of the cerebellum. The remaining 
structures analyzed fall fairly close together 
between the cerebellum and the medulla. The 
only similar values we have found in the 
literature are those of Randall (13). It is 
difficult to compare our data with his since he 
examined only three parts which were com- 
parable to ours, namely the thalamus, and the 


| Immature Brains, 





Brai Me. Adult Brains, 
“Gestation | Brain é Gemate citianaiiacnes 
1.50 s | 8 | 2.16 
(0.95-1.96)§ | | (1.70-3.2:) 
1.34 | 8 9 | 1.84 
(0.99-1.68) | (1.52-2.2'') 
1.21 | 7 9 1.83 

(0.98-1.43) | (1.54-2.( 
1.30 | — —- - 
(0.91-1.97) | | 
— 7 d 2.05 
(1.68-3.6)) 
— 6 6 2.21 
(1.60-2 
— Ys 7 2.03 
(1.46-2.65 
1.10 | 8 12, | 1.83 
(0.80-1.26) | (1.54-2.59) 
1.08 8 35 | 1.59 
(0.84-1.37) | (1.07-2.13) 
— | 5 5 1.88 
(1.69-1.96) 


frontal and the parietal cortex. For these 
structures our values were one to two per cent 
higher than his. This fact is probably a 
reflection of the higher water content we 
found in these structures. No obvious reason 
for these differences is apparent; they probably 
represent only the normal variability to be 
expected. 

Of the three constituents studied we have 
been most concerned with an increase of free 
L-glutamic acid after death. However, since 
for 18 structures analyzed only two showed a 
difference of more than one mg.% in the free 
L-glutamic acid between the average values of 
brains removed 1—28 hours after death and 
those removed 1-78 hours after death, two 
brains removed at 48 and 78 hours _post- 
mortem have been included. It is possible 
that autolysis which could release L-glutamic 
acid from proteins proceeds explosively in the 
first few hours after death and then slackens or 
proceeds at a negligible rate if the body is 
refrigerated promptly. Ansell and Richter (1) 
have demonstrated an unstable “neutral 
proteinase” in rat brain which is active for 
only 11% hours after death. If such a proteinase 
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TABLE 4.—Free L-Gtutamic Acm In HuMAN Bran Parts IN Mo. % Fresu TISSUE 





Immature Brains, 26-40 Weeks’ Gestation 














Brain Parts | Np. 
Brain Sample 
Me illa 8 8 
Cer: ellumt 13 13 
The mus 13 14 
Cuaciate 8 8 
Cortical grayf 5 6 
Glo!us pallidus _ _ 
Putamen ca _ 
Spinal cord* Zax _ 


Colliculi, sup. es — 
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| Adult Brains, 61-87 Years 
| No. 
=— ms. % 
Brain Sample 

261 13 13 251 
(169-355)§ (96-473) 

220 | 19 19 295 
(136-298) | | (100-672) 

215 21 21 284 
(142-298 ) (176-442) 

172 25 | 25 291 
(99-263) | (187-493) 

142 24 | 24 293 
(114-223) | (159-438 ) 

_ 13 «| 13 345 
| (91-733) 

_— 14 14 377 
(212-722) 

— 9 | 9 475 
(86-988 ) 

_ 11 11 256 
| (97-367 ) 








* Cervical. 

+ Lateral lobes. 
t Frontal pole. 
§ Range. 


is present in human brain tissue, it is nearly 
impossible from a practical point of view to 
obtain normal values for free amino acids in 
human brain parts obtained post-mortem. On 
the other hand, brains removed at longer 
intervals after death may have shown no 
significant difference because the variations are 
so great as to mask changes due to autolysis 
in a series as small as this one. Certainly after 
five hours of the refrigeration to which the 
body is exposed the brain is cooled sufficiently 
to retard autolysis. 

In the immature brain the cerebellum seems 
to have the highest complement of free 
glutamic acid. Next in order are thalamus, 
cortical gray, medulla, and caudate nucleus, all 
values falling fairly close together. In the 
adult, globus pallidus, putamen, and spinal 
cord are highest, and medulla is lowest in free 
L-glutamic acid. These values are on defatted 
as well as dehydrated tissue and therefore do 
not show differences which might be apparent 
in the fresh tissue. 

When the glutamic acid values are converted 
to mg.% of fresh tissue, a different order 
appears. The frontal cortex is low at 142 


mg.% (table 4), and the medulla is high with 
261 mg. for the immature brains. The 
cerebellum from these brains again resembles 
the medulla as it did for total nitrogen, 
suggesting that vermis was included in these 
samples from immature brains. This arrange- 
ment is again suggestive of neurophylogenesis. 

In the adult brain on a fresh tissue basis, 
there is more free glutamic acid than in the 
immature brains. The spinal cord had the 
highest value, with putamen and _ globus 
pallidus being considerably lower although still 
greater than the rest of the brain. The medulla 
and colliculi are lowest; the other brain parts 
slightly higher but they do not approach the 
values attained by putamen and_ globus 
pallidus. 

These figures seem very high compared with 
those of 128-168 mg.% for brains of various 
other species (17). That these values are not 
due to some artifact in the microbiological 
method is suggested by a comparison of 120 
mg. % for rabbit brain reported by Sullivan and 
Strong (15) and determined microbiologically 
with 152 mg.% by chemical analysis (17). 
The possibility still remains that the high 








446 


results may be due to autolysis. On the other 
hand, it may be a true species difference 
between rabbits and human beings. 

In presenting the data we have combined 
the values from all areas of the cerebral cortex 
studied. However, throughout the analyses we 
have been conscious that there were differences 
between cortical gray matter taken from 
various parts of the adult brain. These dif- 
ferences, although not great, were considerably 
larger than expected in our laboratory between 
duplicate samples. The relation of one part of 
the cortex to another was not always constant, 
but there was a tendency for the occipital 
pole to be drier than either the frontal or 
temporal pole while, on a dry weight basis, 
total nitrogen tended to be higher in the 
frontal cortex than in the temporal or occipital 
poles. A typical analysis is shown in table 5. 
Such differences in areas of the cortex are not 
surprising considering the well-known dif- 
ferences in cytoarchitecture and electrical 
activity as well as the recently reported varia- 
tions in blood flow (14). We have also found 
on those occasions when we sampled both the 
right and left sides of the brain that the 
samples often differed widely. This variation 
between right and left sides of the brain was 
not apparent in rabbits at least as far as total 
nitrogen content was concerned. Four rabbits 
at 84 days of age showed close agreement in 


TABLE 5.—J. M.—69 YEARS, SENILE PsyYCHOsis, 
Coronary Occtusion, 4 Hours DEAD 




















7 Nitro- . 
N L-Glu- 
Water (Dry (Wet tamic 
Wt.) Wt.) Acid 
% a  % 7 mg. % 
Frontal pole | 
RIE 02 059 0 | 90 | 16.10 | 1.61 | 234 
MN oss Aint otais Says | 84 — — | 250 
Other frontal cortex | 
eee 86 | 14.541 2:.08| — 
ee eee 63 | 12.43 | 2.11 | 
Temporal pole | | 
See oe 84 | 11.89 | 1.89 | 239 
ee are eer eee 83 9.76 | 1.66 | 177 
Occipital pole 
NE ois o rs aNeneised 82 | 10.27 | 1.90 | 
Me ins erecta cr Sivek 80 5.46 | 1.07 








Williamina A. Himwich et al. 


= 
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total nitrogen of the right half of the brain 
1.70, 1.71, 1.70, and 1.70 per cent, respectively 
and 1.74, 1.71, 1.72, and 1.75 per cent, re- 
spectively, on the left side (11). Cholinestera se 
in rabbits, on the other hand, showed mecre 
tendency to differ on the two sides especia 'y 
in the caudate nucleus. The variation in ti is 
enzyme appeared to be no greater in man th in 
in rabbits. These considerations suggest tl at 
those reporting chemical data on human br: in 
should specify the anatomical location of (1e 
samples as well as the side of the brain. 

Our data, to date, suggest to us that 11¢ 
relative concentration of substances in {he 
various parts of human brain may be mre 
constant than the absolute amounts, that is, 
though the values differed, the structu’es 
ranked in the same order. For all the consi it- 
uents examined greater variations in human 
brain were observed than in comparaile 
studies on rabbit or rat. If one part of the 
adult human brain was higher than ihe 
average in a given constituent, e.g., N, all 
parts tended to be above the average for tiiat 
same constituent. 


< 


7) 


SUMMARY AND CONCLUSION 


Areas from the brains of fetuses and babies 
dying in the neonatorum as well as from 
adult brains have been analyzed for waiter, 
cholinesterase, total nitrogen and free L- 
glutamic acid. 

Cholinesterase activity is highest in the 
caudate both in the young and in the adult. In 
cortex, thalamus and superior colliculi, this 
enzyme appears to decrease with age. 

In the immature brains, the distribution of 
total nitrogen and of free L-glutamic acid 
follows a neurophyletic pattern. In the adult 
brains this pattern is apparent only for water. 
Both nitrogen and L-glutamic acid increase in 
the adult brains on a fresh tissue basis. 

Analyses of samples taken from different 
areas of the cortex suggest that each area has 
a unique chemical composition. 

The relation of these findings to data 
available for other species is discussed. 


We wish to thank Dr. M. H. Aprison for permission 
to use data on the cholinesterase content of five adult 
human brains and for the data on fresh caudate and 
colliculi from the right and left sides of rabbit brain. 
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SCHIZOPHRENIA—AN AUTONOMIC DISEASE} 


A. HOFFER? anp H. OSMOND+‘ 


The development of hypotheses, although 
fraught with traps and difficulties, is a delight- 
ful scientific pastime. Whether the hypothesis 
is near or wide of the truth need not concern us 
as long as it is consistent and so formulated 
that it can be critically tested by the scientific 
method. We have developed such an hypothe- 
sis concerning the physiological mechanism of 
schizophrenia which has been most useful in 
developing our research program and in sug- 
gesting fruitful lines of investigation. 

The hypothesis consists of the following five 
consecutive equations: 


there is a very strong genetic basis for sch zo- 
phrenia, no one has yet adequately descri ved 
and reproduced those diverse unknown fac ors 
which set the process going. Autonomic is- 
turbances are very frequently found in the 
schizophrenias, especially in the acute ph ses 
(9, 10). 
Equation 2 is: 


ons tylase A choline mA 





esterase 


According to this equation, increasing the : on- 
centration of acetylcholine will aggravat: or 





1 Biochemical constitution plus ??? — Autonomic change 
r Autonomic change (initial) = Increased parasympathetic activity 
3. Autonomic change (secondary) = Increased sympathetic activity 
4 Adrenalin detoxified (1) 1. via amine oxidase 

2. via sulfoesterase 


3. via phenolase 


Mechanism 3 predominates in schizophrenia with production of quinone indoles. 
5 Quinone indoles interfere with cerebral metabolism. 


A hypothesis has value if it unites a body of 
unrelated data into a satisfying relationship 
and if, in so doing, it stimulates the formula- 
tion of new research and thus the accumulation 
of additional data. If these equations have any 
value, they will allow us to draw certain sub- 
hypotheses or predictions from them. Common 
to all the equations is the conclusion that any 
factor which drives the reaction to the right 
will initiate and/or aggravate a schizophrenic 
process, and that any factor which slows the 
reactions to the right will decrease the intensity 
of the schizophrenic process and may be thera- 
peutic. 

Equation 1 is not a particularly good one but 
must be included as it sets the background for 
the other equations. Although it is certain that 

1 Read before the Tenth Annual Meeting, Society of 
Biological Psychiatry, Chicago, June 11-12, 1955. 

2 Supported by the Department of Nationai Health 
and Welfare, and Rockefeller Foundation Grants, 
Saskatchewan Committee on Schizophrenia Research. 

3 Director, Psychiatric Research, Psychiatric Serv- 
ices Branch, Department of Public Health, Regina, 
Saskatchewan. 


4 Superintendent, 
burn, Saskatchewan. 


Saskatchewan Hospital, Wey- 





produce the schizophrenic process. Conversely 
its reduction will be therapeutic. We would, 
therefore, expect that the administration of 
compounds which tend to elevate acetylcholine 
levels will be harmful for the schizophrenic 
person. It has been shown that injections of 
acetylcholine into the ventricles of cats will 
produce a catatonic-like muscular reaction (6). 
Injections into the ventricles of schizophrenics 
produce the same reaction (21). If these injec- 
tions are followed by acetylcholine esterase, the 
catatonic state is removed. Sherwood (27), in 
some very interesting research, has injected 
esterase into the ventricles of chronic catatonic 
schizophrenics. He prepared the patients by 
implanting a permanent interventricular can- 
nula with the opening buried underneath the 
skin. With this arrangement it is possible to 
inject esterase periodically. He found a remark- 
able improvement in the clinical status of these 
chronic deteriorated patients although they 
were not cured. It is difficult to obtain pure 
esterase, and vegetative reactions were «om- 
mon. 
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When patients are injected with atropine, 
prostigmine and acetylcholine (13, 28) in that 
orier, they develop interesting reactions. Some 
schizophrenics developed a sleep EEG pattern 
without showing sleep activity subjectively. 
Other schizophrenics developed little sleeping 
ac\ivity on the EEG but showed a return of 
earlier florid symptoms. Thus this triad of 
drugs which produces sleep in normals and 
which elevates parasympathetic activity, the 
nicotinic phase, does aggravate in some cases 
the schizophrenic process. 

{i the concentration of acetylcholine is in- 
creased centrally, we might expect some spill- 
over into the other body fluids, and this would 
necessitate in the blood at least increased con- 
centration and activity of esterase to counter- 
act the increased production of acetylcholine 
(23). It is interesting that Gellhorn found that 
the injections of schizophrenic serum into rats 
produced a parasympathetic type of reaction. 

Acetylcholine esterase inhibitors will elevate 
acetylcholine concentrations, and if the above 
equation is reasonably good, these substances 
will produce schizophrenic-like reactions and 
aggravate those reactions already present. One 
of the best known inhibitors is physostigmine 
(11), which is an indole alkaloid. Physostig- 
mine reversibly inhibits choline esterase and 
intensifies all the cholinergic activity of acetyl- 
choline. It is perhaps impossible to find out 
what effect physostigmine has on the psycho- 
logical structure when given in high quantities 
because of its toxic qualities. But it does in- 
crease the adrenalin content of blood, that is, 
the inhibition stimulates sympathetic ganglia. 
Another inhibitor is LSD (30), which recently 
has been shown to inhibit pseudocholine ester- 
ase of human serum. LSD (24), of course, is 
one of the most potent agents for the produc- 
tion of schizophrenic-like conditions. Another 
compound which is exceedingly active in this 
respect is bufotenine (26), an indole found in 
Piptadena peregrina, a plant which has been 
used as a euphoriant and intoxicant by North 
American Indians since the days of Columbus. 
Another inhibitor of acetylcholine esterase is 
adrenochrome (31), which has been shown to 
produce milder psychological changes of the 
same order as are found in schizophrenia (14). 
Intraventricular adrenochrome and adreno- 
lutin produce trance-like states in cats. It thus 





appears that certain indoles are effective cho- 
line esterase inhibitors, and these indoles are 
now being recognized as active hallucinogenic 
agents. 

Another group of compounds is the fluoro- 
phosphonates, for example, DFP. Both DFP 
and TEPP irreversibly inhibit esterase, the 
degree of inhibition depending upon the con- 
centration. This substance, when administered 
for control of myasthenia gravis, produces 
insomnia, terrifying nightmares and hallucina- 
tions (7), and intraventricularly produces 
scratching and catatonia in cats (7). Rowntree, 
Nevin and Wilson (25) administered one to two 
mg. dosages daily to manic depressives, nor- 
mals and schizophrenics. Marked changes were 
evidenced in normals and manic depressives, 
but little change was noted in schizophrenics. 
The first two groups became depressed during 
treatment, but nearly 50 per cent of the 
schizophrenic patients suffered reactivation of 
their original psychoses. 

Other esterase inhibitors (12) include mor- 
phine, atropine, benzedrine, phenobarbital, 
caffeine. Anesthetics also inhibit (3) choline 
esterase. The delirium of the first and second 
stages of anesthesia can certainly be described 
as a psychological aberration. 

Equation 3. According to this equation, the 
increased production of acetylcholine by stimu- 
lating sympathetic ganglia produces an in- 
crease in the secretion of nor adrenalin, some of 
which is methylated to adrenalin. It would, 
therefore, follow that increasing the rate of 
methylation of nor adrenalin to adrenalin will 
aggravate the schizophrenic process, whereas 
the inhibition or a decrease in the production 
of adrenalin will be therapeutic. It has been 
shown that the injection of 1 mg. of adrenalin 
sulfate subcutaneously (19) markedly aggra- 
vates the schizophrenic process in half the 
patients to whom it is given. The aggravation 
may last anywhere from a few minutes to 
several hours. Nor adrenalin forms a quinone 
indole with great difficulty, whereas this change 
occurs very readily with adrenalin. Noradren- 
alin, therefore, is not a toxic factor as far as 
schizophrenia is concerned, provided that it 
remains unchanged. It is even possible that if 
one were to block the methylation of nor 
adrenalin, one would achieve two objectives: 
1) a decrease in the production of adrenalin and 
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therefore of adrenochrome and 2) a decrease in 
the production of nor adrenalin by a push-pull 
effect. : 

There are only four or five substances in the 
body which will accept methyl groups from 
methyl donors (2). One of these is nicotin- 
amide; another is nor adrenalin. The methyla- 
tion of nicotinamide results in the formation 
and the excretion in the urine of N-methyl 
nicotinamide (17). Nicotinic acid has some 
structural similarity to nor adrenalin. It is, 
therefore, conceivable that the introduction of 
large quantities of nicotinic acid or nicotinam- 
ide into the body will by competitive action 
decrease the methylation of nor adrenalin and, 
if this is true, nicotinic acid, and its amide will 
have some therapeutic action on schizophrenia. 
We have found that nicotinic acid (15) in 
dosages between 3 to 10 grams per day is a very 
useful treatment for most of the early schizo- 
phrenics and pseudoneurotic schizophrenias. 
We have now treated over 100 schizophrenic 
patients with nicotinic acid (15), with and 
without ECT, and have matched these results 
with patients who have received placebo treat- 
ment. Our results today show that of all the 
patients of the type admitted to the Munroe 
Wing (a psychiatric ward of a general hospital) 
with nicotinic acid 80 per cent remain well two 
years after discharge from hospital, whereas 
only one-third of all our patients receiving 
placebo remain in remission. Nicotinic acid has 
no therapeutic action on the great majority of 
very chronic schizophrenics. Both nicotinamide 
and nicotinic acid are equally effective for the 
treatment of early schizophrenia. Because nico- 
tinic acid is a strong peripheral vasodilator, it 
has been suggested that any therapeutic action 
results from this cutaneous and therefore cere- 
bral vascular effect. It has been clearly shown 
that niacin does not flush the brain (20) in the 
same way it flushes the face, and we have found 
that schizophrenics in a short time develop 
complete tolerance to the flush so that there is 
no longer a flush. The amide, of course, pro- 
duces no flush, and as it is equally beneficial, 
this would rule out the vascular effect which 
has been postulated for nicotinic acid. 

Equation 4. There is a very close direct 
relationship between the systolic blood pressure 
and the concentration of free adrenalin. Adren- 
alin is a very toxic substance, and if one postu- 


lates an increased production of adrenalin, ore 
is forced to postulate an increased destructio:. 
There may be a very slight increase in the 
adrenalin concentration in the blood, but 
may be so slight that it cannot be measured. :\s 
I have outlined in the introduction, the adre).- 
alin is detoxified by at least three defini‘e 
mechanisms, only one of which results in t! e 
formation of quinone indoles. We suggest th..t 
the schizophrenic process is caused by sone 
defect. in the detoxification process of te 
normal mechanisms and thus an increas -d 
conversion of adrenalin into substances li :e 
adrenochrome or adrenolutin. 

It follows, therefore, that medications whi h 
block the normal pathways of detoxication w ‘II 
produce or aggravate the schizophrenic proce-s. 
Inhibitors of amine oxidase, when given in 
excess, will produce psychoses: for exampe, 
cocaine, methedrine, benzedrine, pervitin, ‘y- 
sergic acid diethylamide, morphine, caffeic, 
and atropine. Caffeine causes central exciia- 
tion, insomnia, restlessness, and delirium, in 
large quantities. 

According to this equation we would expect 
increased concentrations of quinone indoles in 
the body fluids even though the concentration 
of adrenalin is not elevated. Adrenochrome 
(18) and adrenolutin are antimitotic agents 
and inhibit mitosis in mouse epidermis. If, 
therefore, these compounds are present in 
blood, we would expect that schizophrenic 
blood serum would also have an antimitotic 
effect on mouse epidermal cultures. L-strain 
fibroblasts were originally obtained from a 
mouse epithelial tissue. We have found that 
over 90 per cent of all schizophrenics show a 
high toxicity for L-strain fibroblasts (5), 
whereas very few normals show any toxicity. 
We know that. this toxic factor is heat labile. 
Schizophrenic blood which has four plus tox- 
icity for L-strain cells shows no toxicity what- 
ever for the Hela cell cultures obtained from 
human sarcoma. The toxic factor appears not 
to be a virus since the toxicity is directly 
related to the quantity of serum introduced 
into the medium and since, in a few cases, a few 
L-strain cells which have survived will recover 
and continue to grow in a normal manner. 
Recently, work on cerebrospinal fluids indi- 
cates that they are as toxic to the L-strain cells 
as are the sera. 
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Schizophrenia—An Autonomic Disease 


We would also expect to find these indoles or 
some of their derivatives in the urine of schizo- 
phrenics. We have been examining schizo- 
phrenic urine for the presence of these indoles 
by means of paper chromatography and a 
special wool adsorption test. It appears certain 
that schizophrenic urine, especially that urine 
which is concentrated during the night, that is, 
the first morning specimen, contained much 
greater quantities of these indolic compounds 
than do normal urines. The substances appear 
to be of the type of 5-6 dioxy indole or melanin 
precursors (8) as they give specific tests for this 
type of compound. 

We also would expect that quinone indoles 
derived from adrenalin should have properties 
we would expect a schizophrenic toxin to have. 
We have found that adrenochrome (14), when 
injected intravenously into human volunteers, 
and adrenolutin (29), when given orally to vol- 
unteers, produce marked psychological changes 
lasting anywhere from a few hours to several 
days. We have been able to produce perceptual 
disturbances, disorders of judgment, loss of 
affect, withdrawal of interest, severe depres- 
sion, and other changes so commonly found in 
schizophrenia, with these compounds. We also 
have found that these compounds will aggra- 
vate the EEG abnormalities found in epileptic 
and some schizophrenic patients (29) and will 
produce marked EEG abnormalities in normal 
volunteers (16) who previously had none. 
Neurophysiologists believe that a disturbance 
in EEG pattern indicates an underlying dis- 
turbance in the production of energy. It thus 
appears that these compounds do somehow 
interfere with normal cerebral function. Fi- 
nally, we have found that adrenochrome pro- 
duces up to 80 per cent inhibition of rat brain 
tissue (32), whereas adrenolutin produces a 
marked acceleration of brain tissue respiration. 
Adrenochrome is perhaps one of the few sub- 
stances which may be present in the body 
which has this marked inhibiting effect. 

There are thus two basic conditions, accord- 
ing to our hypothesis, for the production of a 
schizophrenic process: 1) an increase in the 
concentration and activity of acetylcholine 
centrally and 2) an abnormal diversion of 

adrenalin into some quinone indole. We would, 
therefore, expect that any compound which 
will block acetylcholine esterase and which will 
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TABLE 1 
Hallucino- Acetylcholine Esterase | j manpes y Yoeneee 
genic nhibitors | or Are Indoles 
strong LSD (strong) | indole 
strong bufotenine (strong | indole 
medium adrenolutin (?) indole 
medium adrenochrome (strong) | indole 
mild eserine (strong) | indole 
mild caffeine (mild) stimulates 
no serotonin (mild) stimulates 
no tryptamine (mild) stimulates 





cause an increased production of adrenalin, 
which is converted to an indole or which itself 
is an indole, meets these two conditions and 
ought to be a very powerful hallucinogenic 
agent. In table 1 are listed compounds which 
fulfill both these criteria (4). In the table, I 
have listed a few substances that inhibit 
choline esterase and which increase the pro- 
duction of adrenalin or are indoles. You will 
note that two substances, bufotenine and LSD, 
which are strong inhibitors and are indole 
themselves, are the most potent hallucinogens 
we know. Adrenochrome and adrenolutin are 
probably both strong inhibitors of esterase 
and, in addition, are quinone indoles quite 
probably present in the body. They are likely 
to be prototypes of the schizophrenic toxin. 
Substances such as serotonin, tryptamine, and 
caffeine stimulate the production of adrenalin 
as well as inhibit esterase. Serotonin is not 
hallucinogenic, but tryptamine produces cata- 
tonia (22). Caffeine is a euphoriant and in 
large quantities does produce toxic psychosis. 


CONCLUSION 


This biochemical hypothesis has been our 
chief target for the past three years. We have 
not tried to work in any neuropathological 
theorizing due to our ignorance in this area. 
However, with this omission it has been a 
useful guide, and if it is not correct, at least it 
has been of value in summarizing a lot of data 
about schizophrenia. 
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THE POSSIBLE ROLE OF INHIBITION AT ADRENERGIC SYNAPSES 
IN THE MECHANISM OF HALLUCINOGENIC AND RELATED 
DRUG ACTIONS: 


AMEDEO S. MARRAZZI, M.D., AnD E. ROSS HART, Pu.D. 


The value of approximation and analogy 
followed by analysis is well known. The appeal 
ani instructiveness of a model are equally 
familiar. Starting with an inclination in favor 





behavioral disorders in animals or mental 
disturbance in man. This kind of knowledge 
of this type of drug is required for the treat- 


ment of mental disease. 
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TRANSPARENT MODEL OF _ BRAIN 


TWO NEURON INTERCORTICAL (TRANSCALLOSAL) PATHWAY 


SCHEMATIC BLOOD SUPPLY (ARTERIAL) 


PATHWAY FOR INJECTED MATERIAL 
Fic. 1. 


of an organic basis, we have attempted to 
utilize the animal and its neural circuits as a 
model in which to study the mechanism of 
psychoses and in particular those influences of 
drugs and endogenous chemicals which may 
have a bearing on the genesis and course of 


‘Read before the Tenth Annual Meeting, Society 
of Biological Psychiatry, Chicago, June 11-12, 1955. 
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Since hallucinations with a visual component 
characterize many psychoses, we thought it 
pertinent: to examine the influence of hallu- 
cinogenic and related substances on trans- 
mission phenomena in the visual system of the 
cat. In view of the higher vulnerability of the 
synapses in neural pathways we designed our 
experiments to test the susceptibility of 











Amedeo S. Marrazzi and E. Ross Hart 





CEREBRAL SYNAPTIC ACTION OF ADRENALINE AND 
OF NOR-ADRENALINE 


IN A TWO NEURONE INTERCORTICAL (TRANSCALLOSAL) SYSTEM 
Potentials evoked in optic cortex by electrical stimulation of symmetrical 


point in contralateral cortex. 


Adrenaline (10 pg./Kg.) injected ipsilateral carotid artery after A. 
Nor-adrenaline (150 yig./Kg.) injected after D. 


A, D - Controls B, E - Inhibition C, F - Recovery 
Fic. 2. 
HoH aa ‘ — 
HO <> -N actions upon the rest of the body, an initially 
OH H CH, 


ADRENALINE (dihydroxy-phenyl-ethanol methyl amine) 


YH OM 
5 i 
H CH, H 


CHO 
MESCALINE (trimethoxy-phenyl-ethyl amine) 


TYPES OF PHENYL-ETHYL AMINES 


PRODUCING MENTAL EFFECTS 
Fic. 3. 


synapses to drugs. This was accomplished as 
illustrated in figure 1 by selecting a relatively 
simply pathway which connects symmetrical 
points in the optic cortices of the cat, initiating 
a test impulse by applying an electrical shock 
to one cortex and recording the electrical 
change produced by the nerve impulse arriving 
at the contralateral cortex immediately after 
having traversed one group of synapses. To 
achieve cerebral effects uncomplicated by 


higher concentration of drug in the cerebral 
hemisphere containing the synapses under 
study through action potential recording was 
achieved by injection into the common carotid 
artery of that side as illustrated in the trans- 
parent model (fig. 1). We had already had 
experience with the effects of adrenaline and 
noradrenaline in this preparation (1). The 
action potentials (as seen in fig. 2) show, 
following the stimulus artifact, a downward 
deflection or surface positive wave approxi- 
mately corresponding to input to the synapse 
and an upward deflection or surface negative 
wave indicating arrival at the optic cortex, 
presumably following synaptic transmission. 
Following the control in the first column the 
intracarotid injection of 10 micrograms of 
adrenaline’ produces little or no effect on the 
portion of the curve corresponding to synaptic 
input but a considerable reduction of the 
surface negative wave. The third column 
indicates the recovery to the control level. This 
synaptic inhibition by adrenaline is reproduced 
in the next line by another neurohumor, 
noradrenaline, which takes, however, approxi- 
mately 15 times the dose. Adrenaline, though 
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CONTROL 


MAXIMUM EFFECT 


RECOVERY 


CEREBRAL SYNAPTIC ACTION OF MESCALINE 
IN A TWO NEURONE INTERCORTICAL (TRANSCALLOSAL) SYSTEM 


SPIKE POTENTIALS EVOKED IN OPTIC CORTEX OF THE CAT 
BY ELECTRICAL STIMULATION OF CONTRALATERAL CORTEX EVERY 2 SECONDS 


MESCALINE HCi IS MG./KG. 


INJECTION INTO FEMORAL VEIN 


Fic. 4. 


not a hallucinogen, does occasionally produce 
mental disturbance and supplies a lead because 
of its structural similarity (fig. 3) to ampheta- 
mine which produces mental disturbance some- 
what more often, and mescaline which produces 
behavioral disorder in cats and mental dis- 
turbance with intense hallucinogenic effects 
regularly in man. We have therefore examined 
the effects of these substances also on the 
optic cortical preparation described, and they 
produce the same type of synaptic inhibition 
as that produced by adrenaline. The inhibition 
by mescaline is shown in figure 4. 

Lysergic acid diethylamide (LSD-25) is an 
even more powerful disturber of mental 
processes than mescaline. In figure 5, its 
structure is compared to that of adrenaline 
and to its first oxidation product, adreno- 
chrome, which is related to LSD-25 by the 
fact that like it, it contains the indole nucleus. 
Adrenochrome, in fact, has been claimed by 
Hoffer, Osmond and Smythies (2) to be 
capable of reproducing a schizophrenic-like 
syndrome in man when injected intravenously. 
LSD-25 through adrenochrome and adrenaline 
seems to be related to mescaline, and, there- 
fore, it seemed of interest to determine the 


H 
HO -C-C-NC ° OH 
iH 
i CH, , 
HO ° N 
cH, 
ADRENALINE ADRENOCHROME 
— Cols 
H,CONS | oHs 
N—CH, 
HO -C-C-NHo 
N 
N SEROTONIN 
LYSERGIC ACID 
DIETHYLAMIDE (LSD 25) 
Fic. 5. 


action of LSD-25 on the optic cortex. In 
keeping with the structural analogy drawn 
and the higher potency of LSD-25, it produces 
optic cortical inhibition (fig. 6) in a much 
smaller dose. 

Serotonin or 5-hydroxy-tryptamine which 
(as seen in fig. 3) is another indole derivative 
having a close resemblance to adrenochrome 
has been suggested by Woolley and Shaw (3) 
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MAXIMUM EFFECT 





RECOVERY 


CEREBRAL SYNAPTIC ACTION OF LS.D.25 


IN A TWO NEURONE INTERCORTICAL (TRANSCALLOSAL) SYSTEM 


POTENTIALS EVOKED IN OPTIC CORTEX OF THE CAT 


BY ELECTRICAL STIMULATION OF CONTRALATERAL CORTEX EVERY 2 SECONDS 


L.S.D.25 8 UG./KG. INJECTED INTO CAROTID ARTERY 
Fic. 6. 
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MAXIMUM EFFECT 





RECOVERY 


CEREBRAL SYNAPTIC ACTION OF SEROTONIN 
IN A TWO NEURONE INTERCORTICAL (TRANSCALLOSAL) SYSTEM 


POTENTIALS EVOKED IN OPTIC CORTEX OF THE CAT 
BY ELECTRICAL STIMULATION OF CONTRALATERAL CORTEX EVERY 2 SECONDS 


SEROTONIN 2 G./KG. INJECTED INTO IPSILATERAL CAROTID ARTERY 
Fic. 7. 


as a possible competitive antagonist of LSD-25 
because of the structural similarity with the 
latter as well. Trials on the same preparation 
reveal (fig. 7) that instead of antagonizing the 
synaptic inhibition, it produces the same type 
of inhibition and is considerably more potent 
in the cat than all of the other compounds 
mentioned. In fact, its effectiveness in gamma 
quantities qualifies this natural constituent of 
the brain for the role of a neurohumoral 
synaptic inhibitor. Instead of being an antidote 
for LSD-25, the findings suggest that serotonin 


or some related substance could well play the 
role of endogenous hallucinogen or cause of 
natural psychosis. Since we have previously 
demonstrated (1) in the synapses examined in 
this work and in a variety of other cerebral 
synapses that a balanced reciprocal relation 
exists between an adrenergic inhibitory 
mechanism and a cholinergic excitatory one, 
any factor tending to upset this balance could 
result in disturbance. 

It seems plausible to postulate that cerebral 
synaptic inhibition plays a part in the action 
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Adrenergic Synapses in Hallucinogenic and Drug Actions 


of hallucinogens and other inducers of chemical 
psychoses of endogenous or exogenous origin, 
either by the direct disruption of normal 
patterns of synaptic activity responsible for 
behavior, or indirectly by inhibiting normal 
restraints and thereby releasing aberrant 
patterns of activity as a result of alteration in 
the normal balance between cholinergic 
xcitation and adrenergic inhibition at sus- 
ceptible cerebral synapses. A parallel hypothe- 
sis instead of placing emphasis on an excess of 
serotonin or a serotonin-like substance would 
place it on some other pathologic process 
creating an unusual sensitivity of certain 
synapses to such a normally-occurring sub- 
stance. These considerations are basic to the 
development of effective and rational therapy 
of mental disease. It is evident that the search 


oO 
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for therapeutic agents can at the same time 
quite effectively make use of drugs as tools in 
the analysis of the process which it is desirable 
to diagnose and to modify therapeutically. 
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CLINICAL, PSYCHOLOGICAL AND MYONEURAL CHANGES IN 
PSYCHOTIC PATIENTS UNDER ORAL SERPASIL MEDICATION! ° 


MICHAEL H. P. FINN, Px.D.,3 FLORIAN NADOLSKI, M.D.,t WILLIA) 
GUY, M.A.,5 anpD MARTIN GROSS, M.D- 


The introduction of the new “tranquilizing 
drugs” (reserpine and chlorpromazine) has 
produced as much interest in psychiatric 
circles as did the introduction of insulin coma, 
metrazol and electro-shock treatment a score 
of years ago. The purpose of our experiment 
was to evaluate the effectiveness of Serpasil' 
by several methods: 1) clinical rating by 
medical and nursing personnel; 2) testing 
through usual psychological methods; and 
3) probing for myoneural changes by the Mira 
Myokinetic Test. It is a known fact that 
clinical observation alone may at times be an 
unreliable judge of the effectiveness of a drug. 
With this in mind we attempted as many 
methods of measurement as possible. Since the 
beginning of this experiment others have 
engaged in similar research (4, 6). 


METHOD 


Twenty-two physically healthy, male pa- 
tients who were representative of the most 
disturbed patients were selected from the 
maximum security ward of Springfield State 
Hospital. These subjects were all schizo- 
phrenics; eight paranoid, ten catatonic, three 
simple and one hebephrenic. The average age 
was 38 years: fourteen being in the age group 
of 21 to 40; five, 41 to 50; and three, over 50 
years old. Two patients had been hospitalized 
for less than 2 years; eight were hospitalized 
from 2 to 5 years; six, 5 to 10 years; and six 
were hospitalized for over 10 years. The 
average length of hospitalization was about 9 
years, and the whole group represented 197 
years of hospitalization. The estimated time 
of illness averaged 1314 years. Only two 

1 Reserpine (Serpasil) was supplied by Ciba Phar- 
maceutical Products, Inc., Summit, N. J. 

2 Read before the Tenth Annual Meeting, Society 
of Biological Psychiatry, Chicago, June 11-12, 1955. 

3 Chief Psychologist. 

4 Psychiatrist IT. 


5 Staff Psychologist. 
§ Psychiatrist I. 
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patients had been sick for less than 5 yea s, 
and twelve patients, for 10 years or more. 

Previously 18 of these patients had one >r 
more series of electro-shock treatments, ad 
nine of these had a course of insulin cor.a 
treatment in addition to electro-shock. O ie 
patient had a transorbital lobotomy more thin 
4 years prior to the start of the experiment. it 
had been necessary to keep five patients almc st 
constantly in seclusion. The subjects w«re 
divided into two groups of 11. Group no. 1 w.s 
given Serpasil orally for 12 weeks, followed by 
eight weeks of placebo. Group no. 2 was 
started on placebo which was given for eig/it 
weeks, followed by 12 weeks of oral Serpasil. 
The appearance of the placebo tablets was 
identical with the Serpasil tablets so that no 
one but the physician who dispensed the drug 
knew which patient received Serpasil. This 
physician did not participate in the evaluation 
of individual patients. All patients were given 
a routine physical and laboratory examination 
before the start of the experiment; the latter 
repeated at intervals. Weight and temperature 
were checked weekly, the pulse was checked 
three times a day, and blood pressure was 
taken once a day. 

All patients were rated five times with the 
Multidimensional Scale for Rating Psychiatric 
Patients (M.S.R.P.P.) (7), three times during 
the Serpasil period and twice during the 
placebo period. An attempt was made to 
administer the Rorschach; Wechsler-Bellevue, 
Form I; Figure Drawing; and the Mira 
Myokinetic Test at the beginning and end of 
the experiment and at the point where medica- 
tions were reversed. The -patients were so 
disturbed and so uncooperative that complete 
psychological studies were not obtained. The 
Mira Test (2, 8) developed by Emilio Mira y 
Lopez has been widely used in South America 
and Europe though not in the United States. 
The test is properly called an expressive 
technique and proceeds on the premise that 
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emotional attitudes and personality are ex- 
pressed in neutral space by muscular tensions 
and movement. The test consists of a series of 
desizas to be drawn without sight with the 
don inant hand of the subject, then with the 
other hand. The designs are lines, zig-zags, 
stairs, parallels, etc., drawn in sagittal and 
veri ical planes. There are 79 different measure- 
menis per test besides the qualitative evalua- 
tions. It must be clearly understood that the 
resu!ts obtained in this experiment are based on 
Mira’s norms on a foreign population since the 
American norms are not yet complete. All 
tests were evaluated as to changes in anxiety, 
aggression, reality testing, and interpersonal 
relationships. The Mira was also used to 
determine changes in muscular tone. 


DOSAGE 


Except for one patient who refused medica- 
tion in the beginning and who was given intra- 
muscular injections for one week, all Serpasil 
medication was given orally. Generally, the 
initial dosage was 0.5 mg. t.id. which was 
increased by 1 to 3 mg. daily unless the 
patient complained of side effects (namely, 
headache, extreme fatigue, salivation) or until 
he showed symptoms of Parkinsonism. In 
such cases the amount was reduced and 
continued on this new level until the end of the 
Serpasil period. The maximum dose given any 
patient was 15 mg. daily. The average of the 
highest dose given to Group no. 1 was lower 
(7.3 mg. daily) than in Group no. 2 (12.2 mg. 
daily). 


CONTROLS 


A matched control group was not used; 
however, each patient served as his own 
control during the eight weeks of placebo, 
before or after Serpasil medication. This type 
of control appeared efficient for this experi- 
ment. Since most of the patients had been 
hospitalized for many years, their behavior 
was well known to the ward personnel and the 
physicians. The patients were kept under 
identical conditions during the experiment and 
control period, and no other treatments were 
given except an occasional aspirin or bed rest 
for a cold. Those who were able continued to 
go to the gymnasium, work on the ward or in 
the occupational therapy shop. In effect 


TABLE 1 





Average of | Average of 











Last Week | Last Week 

of Placebo | of Serpasil 

Treatment | Treatment 
nen area 86 74 
OS ere 113 105 
oS re 71 64 
SE aaa aera 41 40 
AY WE a. 5 aise oe sacn er 151 155 
Body temperature............. 99.0 | 99.2 





nothing was changed in the lives of these 
patients except the addition of the experi- 
mental procedure. 


RESULTS 


In the beginning of the experiment it was 
thought that Serpasil was responsible for 
sudden drops in blood pressure and pulse rate. 
It was soon found that drops of systolic blood 
pressure to 80 and of pulse rate to 40 did occur 
spontaneously in schizophrenics under placebo 
as well as under Serpasil treatment. The 
average of blood pressure, pulse rate, tempera- 
ture and body weight of the last placebo week 
was checked against that of the last Serpasil 
week (table 1). The average pulse rate was 
always slightly lower under Serpasil treatment. 
Systolic as well as diastolic blood pressure was 
generally, but not always, lower at the end of 
the Serpasil period (3). The body weight 
increased in 15 of our patients from 1 to 19 
pounds during the test period. In five it 
decreased from 1 to 12 pounds. There was no 
hypothermia. Laboratory examination of 
blood and urine (including C.B.C., N.P.N., 
Icterus Index, Thymol Turbidity Test, etc.) 
showed no pathological trend. 

The best measure of the patients’ progress 
proved to be the M.S.R.P.P. which was based 
on observations of a psychiatrist, a psycholo- 
gist, and nursing personnel. The results reflect 
the patients’ progress only in overt behavior. 
Qualitatively 18 of the 22 patients showed 
improvement; 9 of them showed marked im- 
provement. Three patients showed no im- 
provement, and one became worse. No correla- 
tion could be found between these results and 
diagnostic classifications, age, duration of 
illness, hospitalization, and the amount of drug 
given. 

Five extremely disturbed patients could 
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TABLE 3.—LEvELs OF SIGNIFICANCE BEFORE AND 
AFTER SERPASIL 
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* Statistically significant. 
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leave their seclusion rooms (table 2). Patients 
nos. 3, 5 and 14 could be taken out of seclusion 
4 to 7 weeks after the start of Serpasil medica- 
tion. The record of patient no. 6, who was a 
constant “eloper”, is not quite convincing as 
he was secluded only periodically. After the 
last week and a half in seclusion, five weeks 
after the end of Serpasil treatment, he could 
be kept on a general ward for 4 months. He is 
still out of seclusion but has been under 
Serpasil treatment again for the last seven 
weeks. The last patient on this table left the 
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seclusion room 6 weeks after the end of 
Serpasil treatment. This delay may be the 
result of a lag in the action of the drug which 
was characteristic in some individuals under 
the dosage used in this experiment. In addition, 
this coprophagic, impulsively aggressive cata 
tonic was feared by the nursing personne! to 
such an extent that for a period they were 
extremely reluctant to take him out of 
seclusion. This patient has maintained him-elf 
on the general ward for the last four months, 
the last two months with the help of renewed 
Serpasil medication. 

Nine patients who were testable on ‘he 
Wechsler-Bellevue Intelligence Scale, Forn 
showed a gain of 8 to 25 points in the full sc ale 
I.Q. While these gains can be partially ex- 
plained on the basis of practice effect, he 
authors felt they actually represented an 
increase in intellectual efficiency. Eight of 13 
patients showed over-all improvement on ‘he 
Rorschach and Figure Drawing Test. 

Of the nine patients who were able to 
cooperate with the Mira Myokinetic Test, 


A 


seven showed over-all improvement and two | 


stayed the same. Thirteen were untestable. 
Table 3 reveals that in Group no. 1 anxiety was 
significantly lessened after administration of 
Serpasil. Quantitatively, psychomotor muscu- 
lar tone improved in the placebo period 
following Serpasil. This improvement was not 


significant but nevertheless indicated a trend. | 
Affect significantly improved after Serpasil. In | 


Group no. 2 the only quantitative significant 
change was an over-all lessening of outward 
aggressive feelings and movements after 
Serpasil was administered. Qualitatively, the 
final results of the Mira are somewhat tentative 
and incomplete due to the difficulty in per- 
suading the subjects to do the test all three 
times. Therefore, many of the t scores which 
would ordinarily be thought to be significant 
were invalidated due to the equal weighting of 
all scores, unscorable items and a constant 
change of the number of items completed. Of 
the 7 who improved on the Mira, the following 
features were noted: less anxiety, less ag- 
gression directed outwardly, improvement in 
muscular psychomotor tone, and _ better 
affectivity. There was more relaxation in 
muscular tone, less tendency to submit to 
gravity, yet less rigidity and tightness in 
musculature. The hand movements were not 
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TABLE 4.—ComParIsON OF MORBIDITY SCORES OBTAINED BY GROUPS 1 AND 2 ON THE M.S.R.P.P. 






























































| 1st 6 wks. | 2nd 6 wks. 12 wks. 1st 6 wks. | 2nd 6 wks. | 12 weeks 
Factors | | 

1 Pl |2 Serp| 1 PL |2Serp| 1 Pl | 2Serp| 1 Pl| 2Serp| 1 Pl |2Serp| 1 Pl ne 
Woial MMII 55.250 Se .80 | 40 | O2*| .30 | .01*| .20| .@ | .10| .80 | .05* 02 

Retirded depression/manic excite- | | i 
ES Oe. 90 | .10| .10 | .60| .05 | .40| .40| .60| .90| .40 | .80 | -30 
Corpliance/resistiveness..........| .90 | .60 | .05*| .40 | .10 | .40 | .40 | .02 | .50 | .60 | -10 | .80 
Paranoid projection................ -80 | .40 | .10 | .05*) .10 | .40 | .70 | .80| .70 | .40 1.0 | .80 
ORERG 0S LS oe ee re 30 | .60 | .50 | .40} .60 | .40| .90 | .30| .20 | -90 | .40 | .50 
Melancholy agitation.............. 70 | .20| .05*| .20 | .05*| .05*| .30 | .@ | .10 -05*| .40 | .30 
Perceptual distortion............... -90 | .30| .10 | .40| .05*| .60] .70 | .90 | .40| .05*| .30| .05* 
Motor disturbances................ 40 | .40 | 05" .70 | .O1*| .70 | .@ | .30| . | .30 .90 | .20 
Submissiveness/belligerence.........| .01*| .20 | .01*|1.0 Of"; .30 | 9 | .W is | Di wi 2 
CREE” Ra .30 | .80 | .60 | .30| .80| .90| .90| .70| .90| .50| .90| .30 
Sel{-depreciation /grandiose expansion| 30 | .80 | .05*| .80 | .70 | .30 | .60 | .30 | .60 |1.0 | .80 | .20 
Conceptual disorganization......... | -60 | .30 | -02* 60 | .01*| .60 | -40 | 20 | 420) 5D | .40 | .10 











* Statistically significant. 


as expansive or grandiose, were more con- 
stricted in lateral and dorso-ventral move- 
ments and generally better controlled. Change 
took place especially in the right hand move- 
ments, which classically are supposed to 
represent conscious effort and control, while 
the left hand represents more unconscious 
feelings, thoughts, and attitudes. Often there 
were drastic changes in the direction of 
aggression, tone, anxiety and emotion. 


DISCUSSION 


On the whole, marked—sometimes dramatic 
—behavioral changes were observed in the 
severely disturbed patients. The most striking 
change was noted in ‘the reduction of ag- 
gressiveness and combativeness as measured 
by the M.R.S.P.P., the Rorschach, Figure 
Drawing Test, Mira Myokinetic Test, and the 
records of hours in seclusion. There was a 
marked reduction in perceptual distortion as 
characterized by reduction in hallucinations, 
delusions, disorientation and obsessive hostile 
impulses. These changes are similar to those 
observed by Hollister et al. (5). 

Basically, these changes were symptomatic 
in nature, and the structure of the illness 
remained unchanged. Psychological test data 
revealed little change in basic pathology but 
did indicate the reduction in anxiety and 
tension and increased control of hostile 
impulses. Our conclusions are essentially in 
agreement with Kirkpatrick and Sanders (6), 
who state that Serpasil “did not change mental 
processes but improved relevance and co- 
herence.” Although our experimental period 





was too brief to draw extensive conclusions as 
to the final effect of this mode of treatment, it 
is probable that the drug may be an effective 
adjunct to other therapies as it increases the 
accessibility of psychotic patients. 

As previously noted, there is a lag between 
the administration of the drug and a noticeable 
psychological effect. The effect once obtained 
is sustained even after discontinuation of the 
drug. This sustained effect is variable; in some 
individuals it lasts but one week, while in 
others it extends over more than two months. 
It is our impression that the gradual increase 
in dosage over a considerable period of time 
is as effective as the rapid administration of 
high doses in chronically disturbed patients. 

The gradual method of administration has 
other advantages as well. In our experimental 
group, a minimum of side reactions was 
observed. These patients did not complain of 
nasal congestion, gastrointestinal symptoms, 
nausea, vomiting or anorexia. Therefore, there 
was little difficulty in the administration of the 
drug, and the amount of nursing care necessary 
was drastically reduced. 

Barsa and Kline (1) observed a period of 
“turbulence” in certain of their patients early 
in the administration of the drug. In a number 
of the patients in our experimental group 
similar reactions were observed. The period of 
excitement was temporary, and these patients 
eventually made marked improvement. 

The results of the statistical treatment of 
the M.R.S.P.P. are shown in table 4. The 
differences of the means were calculated be- 
tween rating scores obtained during various 
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periods of the experiment. The level of sig- 
nificance is given for the total morbidity and 
for 11 specific factors. 

The differences of the mean between Groups 
1 and 2 at the beginning of the experiment, 
though not shown on table 4, demonstrated 
that there was no significant difference 
(p equals .90) between the groups in regard to 
total morbidity or in regard to any of the 11 
factors. In terms of the M.R.S.P.P., therefore, 
it can be assumed that the two groups are 
homogeneous. For the purposes of this scale 
p equals .05 was considered as the “cut off” 
point for significance. 

There is a significant difference of the 
means obtained at the beginning of the 
Serpasil period and at the end of the Serpasil 
period on the total morbidity scale for both 
groups. The total morbidity scale represents a 
measure of the degree of deviant behavior in a 
given individual or group when compared with 
the typical psychotic population. The average 
total morbidity raw score of the entire experi- 
mental group was such (63.36) that the experi- 
mental group represents the upper two per 
cent of disturbed patients. 

No significant difference in the degree of 
improvement obtained with Serpasil could be 
statistically demonstrated between Group 1 
and Group 2, either at the mid-point of Serpasil 
or at the end of the Serpasil period. In other 
words, both groups improved approximately 
the same extent. While both groups showed 
para!lel improvement during the Serpasil 
period in two factors (perceptual distortion 
and submissiveness versus belligerence), Group 
1 showed improvement in other factors as well. 
The basis of this discrepancy could not be 
determined. There is a notable lag in the im- 
provement after the administration of the 
drug. With the exception of the fact of sub- 
missiveness versus belligerence, no improve- 
ment was noted in either group until the 
second six weeks of the Serpasil period. 
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SUMMARY AND CONCLUSIONS 


1. Eighteen out of 22 severely disturbed 
chronic schizophrenics from the maximum 
security ward of a state hospital show d 
improvement under oral Serpasil treatme: 
half of them, marked improvement. 

2. Clinical rating, psychometric, projecti 
and expressive psychological tests basica! y 
agree on the effectiveness of the drug. 

3. The authors feel that present psycl 
logical tests are not adequate for the quan 
tative evaluation of changes in severe'y 
psychotic patients. 

4. Due to cautious increase of individ 
doses and adherence to oral medication, si le 
reactions were minimal. 
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STUDIES ON MESCALINE 
VI. Therapeutic Aspects of the Mescaline-Chlorpromazine Combination! 


HERMAN C. B. DENBER, M.D.,? anp SIDNEY MERLIS, M.D.' 


‘he use of mescaline as a therapeutic agent 
in »sychiatry has been suggested by Stockings 
(1¢) and Guttmann (8). Hoch, Cattell, and 
Pe nes (9) felt that many cases would have to 
be studied before any conclusions could be 
drawn. Cattell (1) has not found the drug to 
have any therapeutic value. Recently Hoch 
(10) stated that ‘‘the use of these two com- 
pounds (d-LSD2; and mescaline) in therapy is 
still under investigation and its value for this 
purpose is not fully assessed.’ Sandison, 
Spencer, and Whitelaw (15) were favorably 
impressed with the therapeutic action of 
lysergic acid diethylamide. 

Huxley’s (11) statement, “But the man who 
comes back through the Door in the Wall will 
never be quite the same as the man who went 
out,” suggests that mescaline produces some 
hitherto unknown insight. The same may be 
said of Marriott (12) who noted that “It’s like 
seeing the door to life swing open.” Auto- 
experiments with mescaline have shown that 
it is possible in a clear setting to recall and 
work through significant conflictual material. 

Our initial results following treatment with 
mescaline and chlorpromazine have been re- 
ported briefly (2). This present study is an 
extension and elaboration of the initial note. 


MATERIALS AND METHODS 


Fifty-seven male and female patients, rang- 
ing in age from 16 to 60 years, were studied 
(table 1). The majority were schizophrenics 
(39 patients), and the others were distributed 
through eight diagnostic categories (table 2). 
They were divided into two groups, acute (40 
patients) and chronic (17 patients), in ac- 
cordance with the duration of illness and time 
interval between admission and _ treatment 
(tables 3-4). Fourteen (35%) of the 40 patients 

‘Read before the Tenth Annual Meeting, Society of 
Biological Psychiatry, Chicago, June 11-12, 1955. 


* Manhattan State Hospital, Ward’s Island, New 
York 35, N. Y. 
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in the acute group and one (.06%) of the 17 
in the chronic group were ill up to one year 
before admission. Eighteen (45%) acyte pa- 
tients and no chronic patients were treated 
within nine days of admission to the hospital 
(table 4). The earliest time of treatment after 
admission in the chronic group was two months 
and the latest 25 years, with the others spread 
in between this period. The acute patients 
were selected at random from the admission 
service, while the chronic group had been in 
residence at the hospital for many years. 

On the morning of the test each patient re- 
ceived a light breakfast. A control electroen- 
cephalogram as well as subsequent recordings 
under mescaline was done in 15 patients. All 
patients cooperated for this study, and none 
refused the injections. 

Mescaline sulfate (0.5 grams) was injected 
intravenously at the rate of 2 cc. per minute. 
Pulse, blood pressure, and pupillary diameters 
were recorded every 15 minutes wherever prac- 
ticable. The patient was asked several standard 
questions as: ““How do you feel?’’, ‘“‘What are 
your thoughts?”, and “What are you re- 
minded of by this feeling or thought?” If any 
symptom was elicited, the patient was asked 
to associate his thoughts freely and recall any 
memories. The material offered was never 
interpreted. The patient was not asked any 
leading questions. 

After one to one and one-half hours, the 
patient was given 50 mg. of chlorpromazine 
hydrochloride intramuscularly, and the inter- 
view continued for approximately one-half 
hour. At that time the procedure was ter- 
minated and the patient returned to the ward. 
He was interviewed in the afternoon and the 
next day. Psychotherapeutic sessions were held 
wherever possible once or twice a week. 

All of the chronic patients received one 
treatment. Twenty-seven of the acute patients 
received one treatment and the others from 
two to 16 treatments (table 5). 
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TABLE 1.—AGE 














Acute Chronic 
11-19 5 0 
20-29 12 2 
30-39 15 4 
40-49 6 8 
50-59 1 3 
60-69 1 0 





TABLE 2.—C.inicat DIAGNOSES 





Acute | Chronic 





Dementia praecox, paranoid......... 
Dementia praecox, catatonic......... 
Dementia praecox, mixed............ 
Dementia praecox, hebephrenic...... 
Dementia praecox, simple........... 
| ra 
Involutional psychosis.............. 
Manic depressive, manic............ 
Psychosis due to convulsive dis...... . 
Psychosis with psychopathic pers... . . 
Psychosis due to alcohol............. 
RII 6g: sc sccis iar a eines d0re.ne 
Primary behavior disorder........... 


RP NOR FP NRE TNR TOO 
COFPOCONOCOCOWONY 











TABLE 3.—DvuRATION OF ILLNESS BEFORE ADMISSION 














Time Acute Chronic 
ado Taig ivy nibden he a 14 1 
URIBE io. Soe tiarecciscases cilosoe 6 5 
aE era deat oer 6 1 
NNR oie scsrc csc Sod cote Sage 2 1 
MII Sc 200, be rsiccary nie ecnataeness 3 Z 
IM 35.5 is. 6 cia onside. ci oeiwis 0 1 
Is ox nce Renae biden S ardor 0 2 
EM ns ye in) 6 5 Sis Shanon oe 0 2 
DI 5 5.0. 5 esti 08, 5 sted 0 1 
NIN 6 55a sSsies diss sre bus 0.0 ce aoe 8 0 
MM seo Sis hatte Peek cig 1 0 





TABLE 4.—Tiwe INTERVAL BETWEEN ADMISSION 
AND TREATMENT 





Days Acute Patients Chronic Patients 
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TABLE 5.—TREATMENTS PER PATIENT—ACUT! 











Number of Treatments Patients 
1 27 
2 8 
3 . 
5 1 
6 1 
16 1 








There were several control groups: Ac te 
patients: Under identical conditions as :1¢ 
regular group, eight patients received mesv :I- 
ine followed by saline. Chronic patients: Seven 
patients received mescaline followed by saliie. 
Nine patients received saline and chlorprom:z- 
ine. Saline was substituted for mescaline and 
chlorpromazine in nine patients. 

The protocols consisted of either verbatim 
notes taken at the session or transcriptions 
from a tape recorder. One of us was always 
present during the session with a nurse and 
occasionally one or two residents. 


RESULTS 


The pulse rate accelerated under mescaline 
in 11 patients, slowed in six patients, and in no 
case was unchanged. The systolic blood pres- 
sure rose in seven patients, fell in three pa- 
tients, and was unchanged in four. The 
diastolic blood pressure rose in seven patients, 
fell in four patients, and was relatively un- 
changed in three. These cardiovascular varia- 
tions in the mescaline state were never severe 
although the diastolic blood pressure showed 
continued fluctuations. The change in blood 
pressure averaged plus or minus 20 mm. of 
mercury, and the pulse varied 10-30 beats. The 
pupillary diameter almost uniformly increased 
after the injection of mescaline with develop- 
ment of marked mydriasis. Exact pupillary 
measurements frequently could not be ob- 
tained since many patients were uncooperative. 
The cardiovascular and pupillary changes after 
chlorpromazine have already been reported 
elsewhere (3). Electroencephalographic 
changes during the mescaline-chlorpromazine 
state have been briefly noted (3) and already 
described in greater detail (13). 

Fifteen (60%) of the successfully treated 
acute patients received the drug within nine 
days of admission while the others were treated 
between 10 and 50 days. Only three (20%) of 
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the unsuccessful acute patients were treated 
within these nine days. 

Acute patients: At the onset of the mescaline- 
induced state the desire was expressed by al- 
most all patients to “go to the bathroom”, “to 
urinate”, or “to move my bowels”. After the 
injection of 1 cc. (0.025 grams) occasional 
patients would scream and shout, “I’m going 
crazy, I’m going crazy. This stuff makes me 
crazy.” At the end of the injection, two pa- 
tients made suicidal attempts. The general 
reactions to mescaline have been described 
before (4). Anxiety, tension, uneasiness and 
restlessness were the most frequent initial re- 
sponses to the intravenous injection of mes- 
caline and formed the background for the total 
response. The patients were frequently an- 
tagonistic, suspicious, hostile and occasionally 
aggressive. A little more than one-third showed 
inappropriate affect. Delusions and hallucina- 
tions were present in 17 and 22 patients, 
respectively. Fourteen patients became mark- 
edly lethargic during the procedure, while 
some were occasionally drowsy, and a few 
became sleepy. Panic, mutism, negativism, 
euphoria, silliness, nihilism, grandeur, un- 
reality, depersonalization, fatigue, stereotypy, 
somnolence, irrelevant, incoherent and flighty 
speech were observed in some patients (chart 
1). 
While nausea was frequent and vomiting 
occasional, several patients retched and ex- 
pectorated during the éntire time under the 
influence of mescaline. Homosexual conflict or 
complete confusion of sexual identity was 
noted in the histories of these patients. A 21- 
year-old Puerto Rican male with a history of 
marked homosexual conflict became panic 
stricken as he looked at the syringe that was 
being used to inject the chlorpromazine at the 
end of the treatment. This patient had been 
nauseous, had retched, vomited and expec- 
torated throughout the treatment. 

The psychic response to mescaline tended to 
reflect the patient’s general character struc- 
ture. The passivity of several male and female 
patients was striking. They lie motionless on 
the bed during most of the procedure, were 
poorly productive or stereotyped in their re- 
sponses, and showed no emotional reactions. 
This was particularly marked in two drug 
addicts, who experienced the mescaline state as 
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ACUTE CASES 
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Cuart I. (Data Available in 34 Patients.) Profile of 
symptoms shown by acute patients. 

There is a sharp change in the profile between the 
pre- and post-mescaline periods. 


Key: 
1—Tension 16—Nihilism 
2—Anxiety 17—Grandeur 
3—Panic 18—Unreality 


4— Uneasiness 


19—Depersonalization 
5—Restlessness 


20—Bizarreness 


6—Mutism 
7—Antagonism 
8—Negativism 
9—Suspicion 
10—Hostility 


21—Fatigue 
22—Echolalia 
23—Echopraxia 
24—Stereotypy 
25—Lethargy 


11—Inappropriateness 
12—Euphoria 
13—Silliness 
14—Delusions 
15—Hallucinations 


26—Somnolence 
27—Irrelevant 
28—Incoherent 
29—Flighty 
30—Neologisms 
31—Sexual Material 


similar to that induced by drugs. Two alcoholic 
patients compared it to “a hangover after a 
drunk”. One said, “Coming off drunks; the 
nerves seem raw, jangly; you’re filled with 
some such feeling. You throw up. You retch.” 
On the other hand, mescaline released aggres- 
sive and hostile impulses that were directed 
outwardly either in a diffuse random fashion or 
towards one individual, usually the physician. 
He was then used as a symbol of feelings 
toward significant environmental figures. 
These potentially destructive impulses were 
accompanied by extraordinary discharges of 
feeling. Aggressivity and hostility most often 
seemed to be directed at a parent figure. 
Sexual material was noted in 27 of 40 pa- 
tients, either verbalized directly, given in an 
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abstract symbolic manner, or demonstrated 
by movement and gesture of the body. The 
frequency and persistence of this sexual ma- 
terial during the treatment itself were impres- 
sive. It took the most unusual forms, such as 
pulling off the blood pressure cuff when it was 
being inflated (“It reminds me of masturba- 
tion; I masturbate with my right hand.’’). One 
patient said as the cuff was being inflated, “I 
heard a squeezing. It tensed me up.” (What 
does this squeezing remind you of?) “The 
thought comes to me—breasts—tooth paste— 
a tube of tooth paste—squeezing my hand— 
probably masturbation.” Leg and_ thigh 
movements were also noted (‘‘When I have 
intercourse my feet move like this.’’) as well as 
generalized to and fro body movements and 
soft hand motions not unlike those of Hawaiian 
dancers. One patient, placed in an open re- 
straint because of uncontrollable violence, bit 
and sucked furiously at the canvas about her 
neck. When asked what she was doing, she 
said, “It’s the origin of the stock, you fool; 
it begins with a P.” The number of patients 
displaying symptoms of tension, anxiety, panic, 
uneasiness or restlessness and the number of 
patients displaying sexual material were about 
the same (chart 1). 

The emotional upheaval produced by mescal- 
ine can best be understood by the associations, 
“Tt was like an emotional brain wash”, “a 
horror, a torture chamber”’, ‘‘an airplane ride’, 
“a four engine transport on the flight line 
standing still with all four motors going”’, or a 
“planet whirling through space”. It made 
many “think of things better left forgotten.” 
Mescaline produced a flow of thought and 
feeling that for the most part could not be 
repressed. “One thought comes after the other 
so fast I can’t get them out quick enough.” 
Another said, “Before I finish one idea, 
another is already there. Crazy, isn’t it?” 

As the associations progressed, the subjec- 
tive feeling of nausea or actual retching often 
followed the verbalization of conflictual 
material. A patient made mention of the 
Albany night boat. When asked to tell some- 
thing about the Albany night boat ride she 
replied, “I feel nauseous.” 

Recall of childhood memories or return to 
an infantile body image was not evident. In 
the few cases where patients were asked a 
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direct question to elicit this information, the 
reply was negative. The content of recailed 
events seemed to center more around adcies- 
cent and subsequent life situations. 

Delusional material was noted in three pa- 
tients after the treatment, and five the fol! »w- 
ing day. Hallucinations disappeared in all 
patients following the treatment. Lethe rgy 
and somnolence were rather striking in the 
afternoon following the treatment, but his 
subsided within 24 hours. 

The effects of the injection of chlorpron az- 
ine have already been reported elsewhere 3), 
Tension and anxiety began to subside wi: hin 
minutes following the injection. In most pa- 
tients the whole mescaline-induced state is- 
appeared in one hour. One patient required a 
second injection of 50 mg. of chlorpromazine 
to terminate the state. The intense push and 
flow of thought abated slowly, and many 
patients became lethargic, drowsy and slecpy. 
Some would ask to be left alone for awhile to 
sleep and to talk to the doctor afterwards. One 
said, “T’ll tell you everything. Let’s get off this 
plane. Get me out of here quickly. I’ll talk to 
you quietly after I feel better and have a good 
night’s sleep.”’ Another said, “I feel very much 
alive now. I have an easier chance to breathe. 
So much easier, it feels good. It was worse 
than being seasick. You can always see the 
end of a voyage. I feel like I’d like to talk to 
you for hours now.” 

The clinical results following treatment are 
indicated in table 6. Eight of the 18 patients 
in a complete remission received follow-up 
psychotherapy. However, the clinical result 
was already apparent before this was begun. 
The results in patients of the acute group in 
complete remission were produced by a single 
treatment with mescaline-chlorpromazine in 13 
patients, two treatments each in four patients, 
and 16 treatments in one patient (table 7). All 
abnormal thinking and feeling disappeared 


TABLE 6.—C.uinicat RESULTS 


Acute | Chronit 
Complete remission of symptoms. ... . 18 () 
NOME a. eee heh cree ce Memes 1 3 
Partial improvement................ 6 4 
Improvement with relapse........... | 4 0 
LO a a a oe 11 10 
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TABLE 7.—AcuTeE PATIENTS 

be | Number of Treatments 

re | = | 3 | 4 i. “ | 6 
—— ae! | nts nee ime a 
(Pamplcte eMNIEMON soc ssc 5 ae fa este ens | i 7 4 | 1 
S| Se earn tee aera 2 | | | 
Partial mmproveMent... .......... ieee a | 2 a: | | 
Impreved, then relapse.................. | 1 | 2 | | | . 7 
Unim; 9 | : | | | 


SR Se pee an arene | 





within one week of the treatment without re- 
currence during the hospital stay in 18 acute 
patients in complete remission. The improved 
and partially improved patients showed 
degrees of increase in feeling tone and decrease 
of abnormal ideation. Four patients in the 
acute group improved but relapsed within sev- 
eral days or weeks. One patient subsequently 
received insulin coma with poor results but 
then responded to chlorpromazine and left the 
hospital. One patient with a history of phobic 
behavior and “falling spells”, an electroen- 
cephalogram consisting of high voltage slow 
waves and bursts, showed a complete remis- 
sion of symptoms after the first treatment 
although the electroencephalogram was un- 
changed. He relapsed after 48 hours and then 
improved dramatically again after the second 
treatment; only to relapse again after 28 days. 
Further treatment was ineffective. The emo- 
tional component in two other patients was 
controlled with chlorpromazine, but the ab- 
normal ideation persisted. 

Positive or negative transference feelings 
towards members of the treatment group were 
expressed either openly or by symbolic ges- 
ture. The physician reminded one patient of 
her father, “‘He used to lock me in the room 
and I’d scream and bang on the door. I hate 
you like I hated him.” The nurse was asked to 
leave the room by one patient because he 
could not talk about sex while she was there. 
Erotic feelings suggesting intimacy were dis- 
played by many female patients. Some asked 
to “hold your hand” or “‘not to be left alone’; 
some were sullen, resentful, refused to answer 
and remained mute. The presence of several 
people in the room seemed to impede the flow 
of material and establishment of a therapeutic 
relationship. One of us in a personal mescaline 
experience wrote in the protocol, “I feel men- 
tally undressed now and if anybody. walks in 





I'll kick him out.” The setting up of a tape 
recorder frequently led to an unproductive 
session. One patient said she felt like a “‘mon- 
key in a zoo”, and another wanted to know 
when we would be through “staring” at her. 

It was not possible to predict the course of 
events after mescaline. There was no relation- 
ship between the general clinical state or 
diagnosis before mescaline and the subsequent 
results. 

Chronic patients: The clinical display in these 
patients was essentially the same as in the 
acute group. Many of the symptoms, such as 
anxiety and tension, while present, showed 
none of the intensity of the acute group. 
There was no or little emotional discharge asso- 
ciated with the procedure. The emotional 
responses were vague and indefinite, rather a 
generalized feeling of discomfort than tied 
specifically to any particular thought. The 
chronic patients seemed to be detached from 
the entire procedure. The symptoms of 
anxiety, tension, panic, uneasiness and restless- 
ness, as well as delusions and hallucinations, 
were present in more patients after the 
mescaline-chlorpromazine treatment than be- 
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Cuart 2. Profile of symptoms in chronic patients. 
The key to each bar is similar to chart 1. There is 
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fore. Feelings of unreality and depersonaliza- 
tion increased after mescaline (chart 2). 

The 25 eontrol patients in the chronic group 
showed no clinical change whatsoever follow- 
ing the procedure. Five of the eight acute pa- 
tients who received mescaline-saline showed 
various degrees of remission in their clinical 
state; three patients were unchanged. 


DISCUSSION 


Our frame of reference in this study has 
been that the clinical state induced by mescal- 
ine is neither an intoxication, a neurosis, nor a 
psychosis. It is a state of being in which the 
clinical spectrum ranges from sleep to mur- 
derous rage and from normality to thoroughly 
disorganized mental states. This wide sweep 
and lack of specificity in the mescaline-induced 
state do not really allow its designation by any 
single descriptive word (ie., neurosis or 
psychosis). While the drug does in fact fre- 
quently produce a state indistinguishable from 
acute schizophrenia, it can also lead to states of 
tranquility. Previous authors have all very 
accurately described the clinical phenomena 
following mescaline but have failed to realize 
the wealth of hidden material to be uncovered 
by the free associations. The vivid color 
hallucinations can be viewed either as such, 
or in the following context as expressed by a 
female schizophrenic patient, “Red—it re- 
minds me of my first menstrual period. I hated 
to be a girl. I wanted to be a boy.” Cattell’s 
inability to note any therapeutic effect after 
mescaline is partially due to the chronicity of 
his patients (‘‘most of the patients had been 
treated with psychotherapy, many for years. 
...”), paralleling the poor results in our own 
chronic patients. 

It is curious that under the effects of either 
mescaline or LSD, neurotic patients and 
normals recall early childhood memories. Yet, 
we were unable to elicit any similar recall in 
our own patients. This interesting problem is 
still under consideration. 

It is a known fact that patients ill the 
shortest period of time and treated rapidly 
have the best prognosis. This is equally true 
in the present study. 

Mescaline releases the repressing forces of 
the unconscious and permits a free flow of con- 
flictual material hitherto kept out of aware- 
ness. The synthesis of feeling and thoughts 


results in resolution of conflict. (“I'll never 
love my father; at least, I won’t hate him 
anymore.”’) The chlorpromazine permits the 
patient to see this new found material in a 
state of tranquility and in succeeding days to 
speak about his problems with calmness and 
ease. The exact role of chlorpromazine in this 
therapeutic technique is still open to ques‘ ion, 
The nature of its action at the cellular lev +! is 
still unknown although it has been suggested 
that this substance as well as mescaline cts 
in the diencephalic area (5, 13, 14). 

The increase of many symptoms in the 
chronic group following mescaline and in the 
post-mescaline period would support the  on- 
cept that patients who are ill for long periods 
of time are poorly equipped to tolerate si ress 
situations (i. e., mescaline). 

The psychodynamic observations in the 
mescaline-induced state and their therapeutic 
applications will be considered elsewhere (6). 
The role of anxiety in the genesis of the mes- 
caline-induced state and its relation to the 
therapeutic results are now under study (7). 

At the present time, it is not possible to 
state if mescaline-chlorpromazine can alter the 
nuclear structure of the psychosis. The 
follow-up is still far too brief (11 months). At 
this writing (June, 1955) only one of the pa- 
tients of the acute group discharged in a com- 
plete remission has been returned to the hos- 
pital. Two patients of the chronic group held 
their improvement, while the others relapsed. 

The complete follow-up of patients in the 
acute group will be reported at a future date. 


SUMMARY AND CONCLUSIONS 


1. The use of mescaline and _ chlorpro- 
mazine as a therapeutic technique has been 
described. 

2. Eighteen of 40 acutely ill patients showed 
a complete remission of symptoms, and seven 
showed a partial improvement. Only seven of 
17 chronically ill patients showed any in- 
provement at all. 

3. The therapeutic action was most marked 
in those patients who had been ill a short 
period of time before admission and were 
rapidly treated after admission. 

4. Mescaline-chlorpromazine is most valu- 
able as a therapeutic technique when used ina 
psychodynamic frame of reference. 
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PRELIMINARY STUDIES OF THE METABOLISM OF LYSERGIC 
ACID DIETHYLAMIDE USING RADIOACTIVE 
CARBON-MARKED MOLECULES':?:* 


E. S. BOYD, E. ROTHLIN, J. F. BONNER, I. H. SLATER, 


AND H. C. 


Radioactive LSD-25 as prepared by Stoll, 
Rutschmann, and Hofmann (4) was used in 
these experiments. This compound contained 
radioactive carbon in the alpha position of 
each of the ethyl groups of the amide part of 
the molecule. The activity was such that 50 
mg. of the crystalline material contained 270 
microcuries. Since this is approximately 
12,000 cpm./ug. and since the background of 
our counter is about 120 cpm., accurate counts 
could be obtained on samples as small as 
0.01 wg. of LSD-25. 

Rats were given 1 mg./kg. body weight of 
the labeled LSD-25 intraperitoneally and 
placed in a metabolism cage. The air entering 
the cage was dried and the carbon dioxide 
removed. The air leaving the cage was led 
through a series of carbon dioxide absorbers 
(potassium hydroxide solutions) arranged in 
such a way that the absorbers could be 
sampled at any desired time interval. Urine 
and feces were also collected. Rats were 
sacrificed at time intervals from 1!4 to 12 
hours after administration of the LSD-25, and 
the tissues were analyzed for radioactivity. 

About 314 per cent of the administered 
radioactivity was found in the expired air at 
the end of 12 hours (1). By this time the rate 
of expiration of labeled carbon had decreased 
to an insignificant value. The ratio of carbon 
14 activity to milligrams of carbon dioxide 
(specific activity) in the various carbon dioxide 
traps indicated that all of the radioactivity 
exhaled was in the form of carbon dioxide. By 
the end of 12 hours about 3 per cent of the 
administered radioactive carbon had_ been 


1 Read before the Tenth Annual Meeting, Society 
of Biological Psychiatry, Chicago, June 11-12, 1955. 

2From the Division of Pharmacology, School of 
Medicine and Dentistry, University of Rochester, 
Rochester, New York, and the Sandoz Company, 
Switzerland. 

3 This investigation was supported in part by a grant 
from the Geschickter Fund for Medical Research Inc. 

‘Present address: Eli Lilly and Company, Indian- 
apolis, Indiana. 


HODGE 


excreted in the urine and only about 1 p:r 
cent in the feces. It should be noted that the-e 
figures and the following data on distributic 
in the tissues refer only to radioactive carb: 
and not to LSD-25. Other data, howeve 
indicate that most of the radioactivity in ; 
samples except expired air represents LSD-. 
or metabolites not greatly altered chemicaliy 
from the original molecule. 

The distribution of radioactivity in most of 
the tissues of the rat in the period from 1!» 
hours to 12 hours after administration is 
fairly uniform; most of the tissues contain 
relatively similar, small concentrations of 
radioactivity. These concentrations seem to 
be interdependent and decrease slowly and 
proportionally over the 12-hour interval. Of 
the tissues analyzed, the liver and kidney 
tended to have higher concentrations and the 
brain and adipose tissue lower concentrations. 
The gut and its contents were the exception; 
together they contained 70 to 80 per cent of 
the dose at 3 and at 12 hours after administra- 
tion. 

These data give a clear picture of the over-all 
distribution. After intraperitoneal administra- 
tion LSD-25 is picked up by the blood stream 
and is carried primarily to the liver where the 
LSD-25 and/or its metabolites are rapidly 
excreted into the bile. Only a fraction of the 
dose (probably 10 to 20 per cent) ever reached 
the systemic circulation in the rat. The LSD-25 
and its metabolites which do reach the systemic 
circulation are fairly evenly distributed 
throughout the body. Some enterohepatic 
circulation of the LSD-25 and its metabolites 
between the liver and the gut would account 
for the fact that the level of radioactivity in 
the liver decreases only slowly from 114 to 12 
hours after administration. 

A number of experiments was performed in 
which the bile ducts of female white rats were 
cannulated according to the method of 
Siperstein and Chaikoff (3). The rats were 
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then given 1 mg./kg. body weight of the 
(‘labeled LSD-25 intravenously, and the 
ble was collected for 3 hours. Two experiments 
ii: which the total radioactivity in the bile was 
determined showed an average of 64 per cent 
oi the administered dose in the bile and 12 
per cent in the contents of the gastrointestinal 
tract. 

Several experiments were performed in which 
either the bile itself or an alkaline alcohol (2 per 
cent of 15 N ammonium hydroxide in absolute 
alcohol) extract of lyophylized bile was 
chromatographed on Whatman no. 1 paper in 
a n-butanol-acetic acid-water (6:1:5) system. 
The papers were then examined under ultra- 
violet light, and the fluorescent areas outlined, 
sprayed with Ehrlich’s reagent (6), and 
counted in an apparatus similar to that 
described by Jones (2). 

The chromatograms showed two distinct 
compounds with Rf values of 0.23 and 0.15 
which were labeled M-1 and M-2 for reference 
purposes. There was also a spread of radio- 
activity in the region of Rf 0.6 to 0.9. The 
number of compounds represented in this 
spread is as yet uncertain, but it seems likely 
that at least one of them is unchanged LSD-25. 
The compounds M-1 and M-2 represent 
roughly 60 per cent of the total radioactivity 
in the bile. The infrared spectra of M-1 and 
M-2, as determined by the method of Toribara 
and DiStefano (5), are distinct from each 
other and from those of LSD-25, LAE (the 
monoethylamide), and lysergic acid. The 
compounds are compared in table 1 with 
LSD-25 on the bases of fluorescence, colors 
with Ehrlich’s reagent, and Rf values. 

The fluorescence of the metabolites and the 
colors with Ehrlich’s reagent indicate that 
most of the ring structure of the parent 
compound is still intact. The radioactivity 
indicates that at least part of the diethyl side 
chain is still present. In addition, the decreased 


TABLE 1.—Comparison-or LSD-25 with Two oF 
ITs METABOLITES 





Color with Rf Value in 
Compound _ | Fluorescence Ehrlich’s | Butanol-Acetic 
} Reagent | Acid-Water 
eee’ ase a pag 
LSD-25 | blue’ | violet | 0.83 
M-1 blue violet | 0.23 
M-2 blue | blue | 0.15 


Rf values, in the system used, indicate an 
increased polarity in both of the compounds. 

A tentative identification of M-1 and M-2 
in the urine of rats given 1 mg./kg. of LSD-25 
intraperitoneally indicates that these metabo- 
lites may be distributed widely throughout 
the body. 

The biosynthesis of radioactive ergot 
alkaloids was attempted. Rye plants were 
grown, and the flowers were inoculated with 
ergot spores. Thereafter the rye was placed in 
an atmosphere containing radioactive carbon 
dioxide while the ergot corms developed. The 
sclerotia exhibited a slight radioactivity, but 
the alkaloid content was extremely low. Grown 
in this way ergot alkaloids presumably would 
have random carbon 14 marking, both in the 
nucleus and in the side chain. Such molecules 
would provide the opportunity for an im- 
portant comparison with the distribution of 
radioactivity following the administration of 
LSD with the radiocarbon in the side chain. 
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INVESTIGATION OF EFFECTS OF INTRAVENOUS RESERPINE IN DIS- 
TURBED PSYCHOTIC AND BRAIN-DAMAGED PATIENTS 


Electroencephalographic Correlation! 


NANETTE DICE, M.D. 


, B. K. BAGCHI, Pu.D., 


AND RAYMOND W. WAGGONER, M.D. 


The tranquilizing effect of reserpine was 
noted by Dr. Sibley Hoobler of the Cardiovas- 
cular Research Unit of the University Hospital 
and discussed with the members of the psy- 
chiatric staff. The “nothing bothers me” atti- 
tude which many of his anxious and tense 
patients developed suggested to him that the 
drug might be valuable in treating certain 
psychiatric patients. At the same time, reports 
were beginning to appear in the literature of 
the use of this drug elsewhere for this purpose. 
With the support of a commercial pharma- 
ceutical company,” a research project was set 
up to study the effects of reserpine, both by 
oral and intravenous administration. We were 
interested in determining the effect of the drug 
as an emergency sedative and the possible 
benefit initiating treatment with the intra- 
venous drug would have on a continued oral 
dose. We were also particularly interested in 
the effect the medication would have on brain- 
damaged children and on the acute organic 
brain syndrome of patients following electro- 
shock therapy (EST). 

The study was set up to utilize the intensive 
observation of a relatively small number of 
patients and was enlarged by including sub- 
jects from two neighboring institutions through 
the cooperation of the staff of these units.’ 


SUBJECTS 


Our subjects have been studied in 4 groups: 


Group I. Acutely agitated adult patients: 9 
subjects; age range 14-68; 6 men, 3 
women, 


By diagnosis: 
Schizophrenic reaction.......... 7 
Paranoid type............ 4 


1 Read before the Tenth Annual Meeting, Society of 
Biological Psychiatry, Chicago, June 11-12, 1955. 

2 Research carried out by courtesy and with financial 
support of the Upjohn Pharmaceutical Company. 

3Ypsilanti State Hospital and Wayne County 
Training School. 


Ee ee ree 2 
inch 4 ae Bd 1 
Manic-depressive reaction 
Hypomanic type............. 1 
Senile psychotic reaction with 
cardiac decompensation....... 1 


Group II. Disturbed adult patients: 13 su)- 
jects; age range 18-71; 11 men, 2 women. 


By diagnosis: 
Schizophrenic Reaction......... 
Paranoid type............ 6 
Schizo-affective........... 2 


Undifferentiated with men- 
tal deficiency........... 1 

Manic-depressive reaction 

Hypomanic type............. 1 
Psychotic depressive reaction.... 1 
Organic brain syndrome with 

depressive reaction and con- 

version features.............. 1 


Group III. Brain-damaged 
subjects. 


children‘: 20 


A. Experimental group: 10 subjects; white 
boys ranging in age from 8 years, 3 
months to 15 years, 9 months. 

Children’s Service, Neuro- 
psychiatric Institute... 2 
Ypsilanti State Hospital.. 8 
Subjects had been hospitalized from 9 
months to 8 years and 8 months, 
with average hospital stay of 4 
years. 

B. Control group: 10 subjects; white boys 
ranging in age from 12 years, 5 
months to 14 years. 

All institutionalized at Wayne County 
Training School from 1 year to 5 

4 The diagnosis of brain damage was established by 

clinical history and the presence of such characteristic 


findings as hyperactivity, distractability, motor inco- 
ordination and psychological test findings. 
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years and 8 months, with average 
institutional stay of 4 years. 


Group IV. Adult patients with acute organic 
brain syndrome, following a course of 
electroshock therapy: 13 subjects 





A. Experimental group: 9 subjects; age 
range 20-55; 2 men, 7 women. 


By diagnosis: 
Psychotic depressive 
ee 
Schizophrenic __ reac- 
0 ee 4 


No. EST: 8 to 15 
B. Control group: 4 subjects; age range 
20-33; 4 women 
By diagnosis: 
Schizophrenic _ reac- 
No. EST: 11 to 14 


PROCEDURE 


Group I 


Observations were made by a special nurse 
and the psychiatric resident in charge of the 
patient. 

+ 1. Pre-injection pulse, blood pressure, res- 
} piration. 

+ 2. Injection of reserpine 2.5 mg. diluted to 
5 cc. with 5 per cent glucose in water intra- 
venously at the rate of 1 cc. per minute by the 
resident in charge of the patient. 

3. Patient kept at bed rest whenever possible 
until blood pressure returned to pre-injection 
level, or until it stabilized. 

4. Pulse, blood pressure, and respiration 
every 15 minutes for three hours or until the 
blood pressure returned to the pre-injection 
level; then every hour until stable; then every 
two hours until bedtime. Pulse, blood pressure 
| and respiration with any unusual complaints 
and temperature with complaint of chill or 
fever. 

5. Continuous behavioral record with time 
sequence. 


Group II 
Observations were the same as in group I 
with the addition of: 
1. A pre-injection electroencephalogram, one 
hour record, usually obtained the day of the 
first injection of reserpine intravenously. 
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2. Intravenous injection of reserpine usually 
given in electroencephalographic laboratory. 

3. Continuous electroencephalographic rec- 
ord for 2 to 2!4 hours immediately following 
the injection. 

4. Daily intravenous administration of 2.5 
mg. to 7.5 mg. reserpine for a total of 3 to 6 
days. 

5. Daily oral administration of reserpine 3.0 
mg. starting the day following the intravenous 
injection and continuing for one month. 

6. Electroencephalogram after one month 
oral reserpine. 


Group IIT 


A. Experimental group: State Hospital pa- 
tients were transferred to Children’s Service, 
Neuropsychiatric Institute, for a_ five-day 
study which included: 

1. Three days of observation during which 
psychiatric, physical, and neurological exami- 
nations were obtained as well as any further 
special examinations as indicated; daily basal 
pulse, blood pressure and respiration. 

2. Third day: Pre-injection psychological 
study using Bender-Gestalt and three Wechsler 
subtests: Digit Span, Block Design and Picture 
Completion. 

3. Fourth day: Pre-injection electroencephal- 
ogram; intravenous injection of reserpine 1.5 
to 2.5 mg.; post-injection electroencephalo- 
gram; psychological retest, neurological 
reexamination. Observations of pulse, blood 
pressure, respiration and behavior were made 
as described for Group I. 

4. Fifth day: Observation; beginning admin- 
istration of reserpine 0.5 mg. two or three 
times a day orally; return to State Hospital. 

Complete study included: 

5. One month: Observation at State Hospital 
while continuing on oral reserpine. 

6. Return for psychiatric reevaluation, psy- 
chological retest and electroencephalogram. 

B. Control group: 

The same psychological test battery was ad- 
ministered to selected children at Wayne 
County Training School. 

2. Psychological retest in one month. 


Group IV 


A. Exper*mental group: 
1. Psychological test battery the afternoon 
of the last EST: Color Naming Test (10); 
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TABLE 1.—CLIinicat ImMpREsSSION 
| Improved | 
i. = ———— _ 
5 = | 2 : | 2 Vo. 
Group = 2 > nar aa Worse | r . 
¥ 3 = | tients 
— =| 2 | & | | 
5 | 3 ry | 8 
rc. | 3 1 oF | 13 
Ill | 5 4 iba 10 
IV | 8 | 9 
. | — = —|——$ . | celal 
Total..| Improved: 14 7 U wey 27 | 41 





*Felt subjective relief, but continued objectively 
disturbed, combative and delusional, with more active 
hallucinations; he fainted after getting up and walking 
post-injection. 

{ Five markedly agitated patients were not suffi- 
ciently controlled by the drug to complete the study. 
Three of these were started on EST before completion 
of the month trial on oral reserpine. All were trans- 
ferred to State Hospitals. One severely depressed pa- 
tient was started on EST after only 15 days of the oral 
drug. 

t Patient with a diagnosis of narcolepsy. 

§ No significant improvement in decreasing the 
acute organic brain syndrome was noted in patients 
given reserpine as compared to patients given no drug 
or a placebo. 


Serial 7’s (10); Hooper Visual Organization 
Test (5); Grassi Block Substitution Test (3); 
Wechsler Memory Scale (9). 

2. Electroencephalogram the morning of the 
first post-EST day. 

3. Injection of reserpine 2.5 mg. intrave- 
nously daily for three days. 

4. Psychological retest the afternoon of the 
third post-EST day. 

5. Electroencephalogram the morning of the 
fourth post-EST day. 

B. Control group: 

1. Electroencephalograms, psychological 
testing, observations as in the experimental 
group. 

2. Injection of 5 cc. 5 per cent glucose in 
water instead of reserpine. 


RESULTS 


Side effects. A. With the intravenous drug. In 
general, the response followed this pattern: 
facial flushing was noticed from 15 minutes to 
one hour post-injection; it became generalized 
and reached a maximum within the next hour. 
Nasal congestion occurred shortly after the 
onset of flushing. At the time of maximal 
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flushing and nasal congestion, conjunctival 
injection appeared. Blood pressure fell fron, 15 
to 25 mm. and pulse from 10 to 25 within 30 
minutes to 2!4 hours post-injection. 

Additional side effects are listed in table 2. 

Side effects. B. With the oral drug. ‘ide 
effects were much less frequent than with the 
intravenous drug and included in orde~ of 
frequency, nasal congestion, tiredness, fair: ing 
and increased bowel movements. 


Electroencephalographic study*® 


There were no significant changes in the 
immediate post-injection electroencep) alo- 
grams in either Group II or III. 

Group II. After one month, six of cight 
patients studied showed no electroencep)ialo- 
graphic changes; two showed more bi-frontal, 
bi-premotor, and/or focal temporal slow waves 
than before. 

Group III. Seven out of nine patients dic not 
show any important electroencephalogra phic 
effect after a month. Significant bi-frontal 
and/or bi-premotor delta bursts were found in 
one patient, and more generalized theta slowing 
or accentuation of temporal theta focus with 
marked hyperventilation effect was found in 
another. Following withdrawal of the drug for 
one month in the first case strong bi-frontal 
delta bursts disappeared while other pre- 
reserpine electroencephalographic abnormali- 
ties did remain. 

Group IV. Records were analyzed to deter- 
mine whether the drug had any effect on 
electroencephalographic delta waves that al- 
ways appear after EST. Four out of nine 
showed some decrease in the number of delta 
waves on the fourth day following EST, which 
could be expected even without the drug; two 
showed no change; one showed minimal in- 
crease and two showed moderate increase of 
deltas. The four post-EST control cases showed 
either no change or decrease of deltas. 


Psychological lesting 


Group IIT. Analysis of Bender-Gestalt proto- 
cols: Tests were administered by one examiner 
who gave them code names. A second examiner 


5 Of the adult pre-reserpine electroencephalograms, 
six were normal, six were borderline and seven were 
abnormal. Of the 10 children’s pre-reserpine electro- 
encephalograms, one was normal, three were border- 
line, and six were abnormal. 
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j TABLE 2 
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niner *Secondary blood pressure fall (several hours later) occurred in all groups; it appeared cyclic and usually 
— accompanied by other symptoms as dizziness, faintness, headache, increased flushing, or nausea, 
’ were. a t Subjective faintness without loss of consciousness. 
ectro- Ja { Vomited three times, 134, 3 and 7 hours post-injection. 
order- | 9 § Vomited three times, 214, 3 and 7 hours post-injection. 
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rated the tests without knowing the time of 
administration or whether the individuals were 
in the experimental or control group. 

In the brain-damaged children given intra- 
venous reserpine, the psychological retest fol- 
lowing the injection by 4 to 6 hours was given 
at a time when the children appeared sick. 
They were flushed, uncomfortable, some were 
nauseated and some were dizzy to the extent 
that the tests were administered to them in 
bed. At this time the Bender-Gestalt test 
showed constriction, better integration of the 
separate parts of the figure; slight improve- 
ment in consistency of drawing from left to 
right; but also some increased evidence of 
immaturity or regression in maturity level as 
judged by over-all comparison with Bender’s 
chart (2). 

By the end of the month on the oral drug, 
these children regained their previous maturity 
level and showed marked improvement in 
consistency of drawing from left to right, less 
integration of parts of figures, and a tendency 
toward expansion. 

The control group showed relatively little 
change. 

Analysis of Wechsler subtest data: Inspection 
of distributions reveals opposite tendencies in 
the two groups in Digit Span and Picture Com- 
pletion tests. On the Digit Span test the 
experimental group scores tended to improve 
while the control group scores tended to become 
smaller. On the Picture Completion test the 
experimental group scores decreased while the 
control group scores tended to improve. 

Group IV. In psychological testing there was 
no consistent change although when a decrease 
in intellectual deficiency occurred, it appeared 
to be greater in the experimental group than 
in the control group. 


DISCUSSION 


Comparison of effect of intravenous reserpine 
in adults and children: In general, there were 
more marked side effects in children than in 
aclults. This was particularly true of nausea 
and vomiting. In Group II no vomiting oc- 
curred although four patients complained of 
anorexia, one felt hungry, and most had no 
difficulty following eating. Adults who were 
suffering from acute brain syndrome following 
EST had a higher incidence of nausea and 





Nanette Dice, B. K. Bagchi, and Raymond W. Waggoner 


vomiting. The high incidence of vomiting in 
brain-damaged children thus may be related to 
brain damage. 

Seven out of 10 children showed an elevation 
of blood pressure occurring from 334 hours to 
7144 hours after the injection of the drug, 
Three of the children were sleeping at the 
time of the elevated blood pressure reac ing. 
This rise in blood pressure was most draniati- 
cally shown by one 12-year-old boy who re- 
ceived 4.0 mg. reserpine instead of the vsual 
2.0 mg. Basal blood pressure and pulse vere 
118/72 and 80. Four hours and 20 minutes 
after the injection his blood pressure rose toa 
peak of 150/90; at this time he was flushed, 
perspiring and sleeping soundly. At seven 
hours, his blood pressure reached the lowest 
level of 110/60, and his pulse was 70; he was 
no longer sleepy and the flushing had faded. 
Adults have not shown a comparable elevation 
of blood pressure except one post-EST pa- 
tient who complained of “‘light-headedness” at 
914 hours when her blood pressure was ele- 
vated to 138/74; pre-injection blood pressure 
had been 126/80. 

Postural hypotension: Contrary to early re- 
ports that reserpine did not produce postural 
hypotension (8, 11, 12) we have found detinite 
evidence that such a side effect occurs in many 
patients following intravenous administration 
of reserpine. This symptom was dramatically 
illustrated in a 15-year-old boy who was asked 
to sit up during the electroencephalographic 
recording two hours after the injection of 2.0 
mg. reserpine intravenously. His blood pres- 
sure fell immediately from 115/60 to 84/55 but 
returned to 112/65 in the prone position. All 
post-EST patients given intravenous reserpine 
showed secondary blood pressure falls, usually 
after walking or sitting. One adult and one 
child fainted upon walking following the injec- 
tion: the adult at 214 hours, the child at 5 
hours post-injection. 

Series of daily intravenous injections: When 
patients are given a series of daily intravenous 
injections of reserpine, their complaints and 
observable side effects tend to decrease pro- 
gressively, while the sedative effect of the 
drug tends to increase progressively each day. 

Comparison of effects of intravenous reser pine 
and oral reserpine administered for one month: 
Both side effects and sedative effect of reser- 
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pine are much more marked following an 
intravenous injection than during one month’s 
ora! administration of the drug. Only one pa- 
tieni has developed diarrhea following in- 
travenous administration of the drug; this did 
not persist during subsequent injections or 
during the month on the oral drug. One boy 
devcloped increased frequency of bowel move- 
ments on the oral drug; he had not had diarrhea 
with the intravenous injection. Two adults 
were so distressed by side effects with the first 
intravenous reserpine injection that they re- 
fused further medication. No patient had 
enough discomfort on the oral drug that the 
drug had to be discontinued; the dose was 
reduced in one adult and two children. 

Electroencephalographic changes: Our study 
indicates that reserpine does not produce any 
immediate electroencephalographic change in 
either adults or children even though there is 
marked autonomic effect in the form of flush- 
ing, nausea, etc. The latter manifestations are 
presumably central in origin. That the elec- 
troencephalogram is not changed by drugs 
that block sympathetic and parasympathetic 
ganglia is known. It was reported by one of us 
(1) that tetraethylammonium chloride (0.3 gm. 
intravenously) which produced in two or three 
minutes precipitous diastolic blood pressure 
drop in eight hypertensive cases of 26 per cent 
to 53 per cent did not cause any change in the 
electroencephalogram. It is also known that 
acute stress situations or situations when cen- 
tral autonomic centers are supposed to be acti- 
vated usually produce apart from artifacts, 
non-specific fast activity rather than genuine 
slow activity in the electroencephalogram. 
However, seven of our subjects have shown 
increased slow activity. 

Psychological testing: We are unable to deter- 
mine on the basis of our data whether the 
improvement in integration and emotional 
control shown by our subjects on the Bender- 
Gestalt test is a function of the action of 
intravenous reserpine or whether it might oc- 
cur under any situation of acute stress, par- 
ticularly a situation involving similar physical 
discomfort. 

The Wechsler subtests showed that the ex- 
perimental group improved in auditory atten- 
tion, while the control group improved in 
visual attention. 
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There was no correlation between decre- 
ment on psychological tests and increased ab- 
normality of electroencephalograms. One pa- 
tient who showed greater abnormality of 
electroencephalogram improved on_psycho- 
logical tests, while another patient with greater 
abnormality of electroencephalogram showed a 
decrement on psychological retests. 

Clinical results: Our clinical results are not as 
optimistic as many previously reported by 
other investigators (4, 6, 7, 8). It appears that 
reserpine is not a panacea; it is of minimal 
value, if any, in brain-damaged individuals; 
its action varies greatly from patient to pa- 
tient in disturbed psychotic individuals. 


CONCLUSIONS 


1. As an emergency sedative drug, the ef- 
fectiveness of intravenous reserpine varies 
greatly from patient to patient. 

2. In a one-month study of ten brain- 
damaged children, five were slightly improved, 
five were unimproved. 

3. Intravenous reserpine produced no sig- 
nificant effect upon the post-EST acute or- 
ganic brain syndrome in nine patients. 

4. Children and adults with organic brain 
syndrome showed greater side effects from 
intravenous reserpine; this was particularly 
true of nausea and vomiting. 

5. Most brain-damaged children showed an 
unexplained rise in blood pressure occurring 
from 334 to 714 hours after intravenous injec- 
tion of reserpine. 

6. Postural hypotension occurred in both 
adults and children up to 16 hours post- 
injection. 

7. With a series of daily intravenous injec- 
tions of reserpine, side effects decreased pro- 
gressively while sedative effects increased 
progressively. 

8. Continuous electroencephalograms for 2 
to 214 hours following intravenous reserpine 
showed no significant change from the pre- 
reserpine records but after one month on oral 
reserpine showed increased slow activity in 
four out of 17 patients. Electroencephalograms 
in post-EST patients after three daily injec- 
tions of intravenous reserpine showed _in- 
creased slow activity in three out of nine pa- 
tients. 

9. Psychological findings were inconclusive. 
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Trends were observed in children toward im- 
proved integration and emotional control, but 
also toward regression with the intravenous 
drug with some suggestion of improvement in 
auditory attention and restoration of maturity 
level, but loss of integration and emotional 
control with the oral drug. 

10. Further study of the types of patients, 
methods of administration, and dosage in the 
use of this drug is necessary. 
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PHARMACOTHERAPY IN CHILDREN WITH 
PSYCHIATRIC ILLNESS! 


ALFRED M, FREEDMAN?, ABRAHAM S. EFFRON, 


AND 


LAURETTA BENDER: 


t 


i. the last half century and particularly 
in i.e last two decades advances in pharma- 
colozical therapy in medicine have been 
noi- worthy and, in certain instances, spectacu- 
lar. Antibiotics, sulfonamides, liver extract, 
hydantoin compounds, to mention only a few, 
have wrought impressive changes in clinical 
practice. Knowledge in basic chemistry and 
pharmacology has also increased markedly. 
Yet, the application of this new information 
has had, until very recently, very little utiliza- 
tion in the field of psychiatry. During the past 
year, with the introduction of chlorpromazine 
and reserpine, there has been a renaissance in 
drug therapy for the mental disorders. 

During the past three years an exploratory 
study of pharmacotherapy has been conducted 
on the Children’s Service of the Psychiatric 
Division of Bellevue Hospital and the De- 
partment of Psychiatry, N. Y. U. Bellevue 
Medical Center. The primary purpose of this 
study was to screen and evaluate drugs that 
might be helpful in the treatment of psychi- 
atrically disturbed children. Secondly, a 
methodology was to be developed to in- 
vestigate effectively the value of promising 
drugs. Thirdly, it was hoped that by the use of 
drugs of known action some knowledge could 
be obtained of the physiological abnormalities 
that accompany or cause mental disorders in 
children. 

Prior to 1952, studies of drug therapy in 
psychiatric disorders of children had been 
principally confined to compounds of the 
hydantoin and amphetamine groups. In 1941 
Bradley and Bowen (4) treated 100 children 
with benzedrine sulphate. Fifty-four per cent 
became “physically and emotionally, but not 
intellectually”, subdued. Nineteen per cent 

‘ Read before the Tenth Annual Meeting, ed of 
Biological Psychiatry, Chicago, June 11-12, 195 
? Present address: State University of ew "wok 


College of Medicine at New York City, 496 Clarkson 
Ave., Brooklyn 3, N. Y. 

sf rom the N. Y. U niversity Bellevue Medical Cen- 
ter, Department of Psychiatry and Psychiatric Divi- 
sion of Bellevue Hospital, New York, N. Y. 
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were stimulated to better integrated and useful 
behavior. Twenty-one per cent were unaffected 
and 7% retrogressed. The only group that 
showed no improvement was that of structural 
defects of the brain. Subsequently, similar 
results were reported by Bradley (5) with 
dexedrine sulphate. This study was confirmed 
shortly thereafter by Bender and Cottingham 
(1) who reported an over-all improvement in 
58% of cases treated with benzedrine. The 
improvement was marked in those cases diag- 
nosed as psychoneurotic and neurotic behavior 
disorders and in the area of behavior and rela- 
tionships. These authors did not perceive any 
improvement in those cases diagnosed as 
psychopathic personality, schizophrenic or 
organic. 

There has been particular interest in drug 
therapy of children with behavior disorders 
who are known to have abnormal electro- 
encephalographs. There have been a number 
of studies of the effectiveness of the hydantoin 
compounds in this group of children. Brown 
and Solomon (6), who used dilantin sodium, 
reported improvement in three of seven de- 
linquent children with serious behavior prob- 
lems and abnormal electroencephalographs 
characteristic of psychomotor epilepsy. 

In a similar study by Walker and Kirk- 
patrick (13), all of 10 children with behavior 
problems and abnormal electroencephalo- 
graphs showed improvement with dilantin 
sodium. Pasamanick (11), with the aid of 
several independent observers, carefully 
studied 21 children with psychiatric disorders. 
Fourteen of the children were diagnosed as 
primary behavior disorders, and the remaining 
seven had other psychiatric diagnoses other 
than schizophrenia. All of the 21 children were 
found to have abnormal electroencephalo- 
graphs. Several drugs were administered to 
this study group. The effectiveness of anti- 
convulsant medication, such as_ dilantin 
sodium, Mesantoin and Tridion, was uniformly 
disappointing. Little benefit was observed with 
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the use of phenobarbital. However, four out of 
10 children had marked or unequivocally 
beneficial results with Amphetamine. Pasa- 
manick concluded that Amephetamine was 
the only one of the drugs he evaluated which 
could be considered of therapeutic value in the 
treatment of child behavior disorders. 

Since the beginning of drug studies on the 
Children’s Psychiatric Ward of Bellevue Hos- 
pital, progress reports on the use of Elixir 
Benadryl (7) and Elixir Tolserol (8) have been 
written. The results with thse two drugs will 
be incorporated in the total report below. 

Several papers have appeared concerning the 
use of Thorazine and Serpasil in children. 
There have been several reports of the use of 
chlorpromazine in connection with other drugs 
in hibernation techniques in young infants in 
acute severe physical illness or acute en- 
cephalitis. Heuyer ef al. (10) have reported 
the use of chlorpromazine in seven children 
with psychomotor excitation. He reported a 
calming effect which lasted as long as the drug 
was administered. In only one case did the 
effect persist after the withdrawal of the drug. 
The maximum dosage used was 2 mg. per kg., 
but it was felt that higher doses might have 
been tolerated. The authors felt that in cases 
of chronic excitation this drug is of value in 
causing temporary sedation that might be pro- 
longed at will in order to carry out psycho- 
therapy or to bring about a lull while the child 
is in a family environment or with groups of 
children. 

Gatski (9) has treated nine severely dis- 
turbed and chronically acting-out, emotionally 
maladjusted children with chlorpromazine, 
40 to 80 mg. orally per day, for periods of 
three to four weeks. Within a week, the chil- 
dren showed improvement in social behavior 
and became more amenable to supervision and 
psychotherapy. The improvement disappeared 
when placebos were substituted. 

Talbot (12) has reported the use of reserpine 
in irritable and hypertonic infants. 


PROCEDURE 


This entire study was performed on children 
who were admitted to the Children’s Ward in 
Bellevue. Thus, this is exclusively a study of 
in-patient children. A general description of 
the patient load and conduct of this service 
has already been given (2, 3). 





Alfred M. Freedman, Abraham S. Effron, and Lauretta Bender 


Patients for the study were selected at 
random from the children between the ages of 
seven and twelve who were admitted to ‘he 
Ward. Although at first a few female children 
were included in the study, because of ‘he 
preponderance of boys on the Ward, it \as 
subsequently limited to boys. A total of |95 
children has been studied in this progr:m. 
The sample used is indicated in table 1. 

Children were observed on the Ward fron 
10 to 15 days until they were thought to hive 
arrived at a relatively steady state of behav or. 
During this period they were observed clos ly 
by all members of the staff, including ser ior 
psychiatrists and house staff psychiatri-ts, 
nursing staff, school teachers, recreational! in- 
structors and psychologists. Both during | his 
preliminary period and during the period wien 
the children were on drugs, they were evaluaied 
by all of the members of the staff who had 
contact with them on special forms by a scaling 
system. Each child was evaluated in eight 
categories by each observer: 

1. Motor activity. 

2. Manifest anxiety. 

3. Relationship problems 

children. 

. Relationship problems with adults. 

. Affect. 

. Motility. 

. Phantasy life. 

. Pathognomonic symptomatology, i.e., in- 
trojected bodies and hallucinations. 
Each of the first five categories is scored 

according to a five-point scale, as follows: 

— — representing marked hypoactivity, 
marked anxiety, severe relationship problems 


> 


with — other 


IA Ui > 


[o) 


TABLE 1.—Samptes Usep In ANALYSIS OF DruG 
THERAPY 
Diagnosis 
Drug Administered = 
Schizo Behav- 


|Organic | ior dis- | 








| Phrenic | | order | 

Benadryl.......... a | 13) 8 | 2 
Ambodryl........... --.| 8 S| 2 18 
Thoragine....... ee 14 8 | 10 32 
Co eae 8 5 9 22 
a Op 14 6 5 25 
| 10 8 | 8 26 
I sk ivetics tides | 13 7 | 10 30) 

i 88 52 55 19 
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with other children, severe relationship prob- 
lems with adults, marked depression; 

— representing a moderate degree of hypo- 
activity, anxiety, relationship problems with 
otier children, relationship problems with 
adults, and moderate depression; 

() representing the usual amounts of psycho- 
motor activity, anxiety, relationship problems 
with children and adults anticipated on the 
service, normal affect; 

+ representing moderate hyperactivity, 
somewhat less than the usual amount of mani- 
fest anxiety observed, moderately better re- 
lationship with other children and adults, 
and a moderate degree of elation; 

++ representing excessive hyperactivity, 
marked freedom from anxiety in all situations, 
remarkable freedom from problems with other 
children and adults, and euphoria. 

The other three categories are described 
as observed. 

Having been observed on the Ward, each 
child was placed on one of the test drugs or one 
of the placebos. Drugs were labelled only by 
letter, and none of the observers was aware of 
whether drug or placebo or which drug had 
been prescribed. The child was kept on the 
drug or placebo for a period of four weeks with 
increasing doses of the drugs. 

The drugs used were Elixir Benadryl, Elixir 
Tolserol, Elixir Artane, Elixir Ambodryl, 
Thorazine Hydrochloride tablets and syrup, 
and Serpasil tablets.‘ In table 2 the drugs are 
listed, and the initial and maximum dose for 
each is given. Observations were continued 
throughout the test period, and then the child 
was taken off the drug. By far and large, chil- 
dren were discharged or transferred at this 
point. However, when the child remained at 
the hospital after the four-week period, he was 
observed further. Where possible, electro- 
encephalographs and a battery of psychological 
tests, including Wechsler-Bellevue, Bender- 
Gestalt, Goodenough drawings, the Mira test, 
and tests of manual coordination, were ad- 
ministered before and during the drug period. 
These tests were administered to all the 
children except those receiving Serpasil, 


* Drugs were kindly supplied by the following com- 
panies: Elixir Benadryl and Ambodryl, Parke-Davis 
& Co., Detroit, Michigan; Thorazine, Smith, Kline 
& French, Philadelphia, Pa.; Elixir Tolserol, E. R. 
Squibb & Sons, New York, N. Y.; Elixir Artane, 
Lederle Laboratories, Peart River, N. Y. 





TABLE 2.—Mrintmmum AND Maximum DaILy 
DosaGE UsED IN DruG THERAPY 








Daily Dose, Daily Dose, 
Drug First Week | Fourth Week 
ht eae aa eae |- 
DOME ic oss Awan | 30 160 
PUNE. cop's cases cos bk BA 30 160 
Se ee 30 | 100 
ee eee 1,000 | 4,500 
| en a aa Zz 12 


MM ob 1a. sigue wa ao - 3.0 





Thorazine and one-third of those receiving 
placebos. When all the observations were com- 
pleted, the composite observations of change 
in each category were evaluated on a five-point 
scale: 

+-+ marked improvement; 

+ moderate improvement; 
0 none or slight change; 
— moderate aggravations; 

—— marked aggravations. 

Children on the drug program were not 
treated differently from other children on the 
Ward; they participated in all the programs, 
recreation, school, etc. Since many of the 
children on the Ward received medication 
anyway, this test group was not particularly 
differentiated in this respect. For example, 
since many of the children are malnourished, 
multivitamin capsules are distributed quite 
widely. 


RESULTS 


In table 3 there is indicated the percentage 
of cases in each diagnostic group showing 
changes in behavior from drug treatment 
and also a summation in which the groups are 
combined. It is recognized that in certain of 
the groups, due to the smallness of the series, 
percentages are not valid, but this presentation 
makes for easier comparison. 

It can be readily seen that the outstanding 
results are obtained with Benadryl in those 
cases diagnosed as primary behavior disorder, 
and with Tolserol in those cases diagnosed as 
organic brain disease. In both of these in- 
stances all of the concerned cases showed im- 
provement. The administration of Thorazine 
helped half of the children with primary be- 
havior disorders, but this is not noteworthy 
when compared to the 40% who showed im- 
provement with placebo. In the organic cases, 
50% of the patients receiving Thorazine, 46% 
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TABLE 3.—PErR CENT oF CASES IN EACH 
Dracnostic Group SHOWING CHANGES IN 
BEHAVIOR FROM DruG TREATMENT 





| Ad- 


| 
Im- || Un versely | 


Drug 
| | 


proved changed) afrected| Cases 


| Number 


of 





Schizophrenic Cases 
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scarcely different from the 38% who improv -:d 


while receiving placebo. 


When all the groups are combined, 


TABLE 4.—CHANGES IN FIVE BEHAVIOR 
CATEGORIES ACCOMPANYING TREATMENT 


























a re 52 38 | 10 21 
pO re 38 38 25 8 
TROQAMINE. ... 6s es 57 29 14 14 
eer 38 | 50 12 8 
ME os sc Ss acts felon 43 2. | % 14 
a re 40 60 | O 10 
eerie 38 | 38 | 23 | 13 
Organic Cases 
er 46 54 0 13 
i) ree 0 |; 60 40 5 
pS 50 25 25 8 
cL aaa eae ea 100 0 0 > 
PREM a0 255 0 ose hatch 33. | 33 33 6 
ere 38 50 12 8 
PMGONIN «occ keke enes 14 7 14 Z 
Primary Behavior Disorder Cases 
PRIN indians Sess 5es 100 0 0 8 
(i 40 40 20 5 
ee 50 40 10 10 
Garr 33 67 0 9 
20 ee Cee er 20 60 20 5 
rr 38 50 12 8 
I iis astse ciecec cs 40 50 10 10 
Groups Combined 
La a ae re 58 36 6 42 
ji eer 28 44 28 18 
es 53 31 16 32 
OS ee 50 45 5 22 
PMI a ost '6 oar Tas erase 36 32 32 25 
a 40 54 6 26 


_ SE ee eee 33 50 17 
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receiving Benadryl, 38% receiving Serpasil, 
and 33% receiving Artane showed improve- 
ment, as compared with 14% improving with 


placebo. 


It should be noted that one-third of the 
cases receiving Artane and one-fourth receiving 
Thorazine were adversely affected by these 


drugs. 


In the schizophrenic group, no drug could 
be said to be outstanding in its over-all effect. 


Thorazine was best, improving 57% 


of the 


cases, and Benadryl was close behind, helping 
52% of the children. The others show results 


WITH DIFFERENT DRUGS 
(Per cent of Cases Changed) 








hye 


Benadryl and Thorazine showed the b 


14 
6 
i) 

40 


13 


I a LA 

- t - | Ag 

Drug | oad Main- | penne | a 

| tained 
1. Hyperactivity 
Benadryl.............. 20 | 20 | 49 
Amboedryl.......... ; 22 0 64 
WROPASINE ...........5 =<.) 2h | a 12 
UNNI 655209) Fool dys yn ne 64 
oN See ee 24 0 56 
i i 50 31 
ce re 13 33 47 
2. Manifest Anxiety 
Vs ar 54 2 42 
Ambodryl........ sawc| Me 0 69 
Co Ses 0 56 
WOMEN 555 sbi 84.3 41 0 55 
ee ee 20 0 60 
Serpasil....... cree 0 61 
TIO secre hieitrnee ee 5 27 0 66 
3. Relationship Problems with Peers 
Benadryl...... penne ee 0 55 
Ambodryl....... 11 0 75 
Thorazine..... v2 41 0 53 
Tolserol....... ae 50 0 41 
Artane........ ere 40 0 20 
Serpasil...... 27 0 69 
Placebo..... 27 0 60 
4. Relationship Problems with Adults 
Benadryl. .... ..| 36 0 39 
Ambodryl...... ; 22 0 69 
Thorazine...... 38 0 53 
Tolserol....... 45 9 50 
Artane. . 20 0 52 
Serpasil....... ast ee 0 81 
Placebo. .... zi |} 8 73 
5. Depressed A ffect 

Benadry]...... 37 0 63 
Ambodryl.... 0 0 95 
Thorazine..... 9 0 75 
Tolserol . = 32 0 64 
Artane pari 16 0 64 
Serpasil..... 8 0 92 
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re-ults, the Benadryl indicating improvement 
ir 58% of the cases, while the Thorazine in 
5:6. The Tolserol helped half of the children 
stdied. The Ambodryl, Artane and Serpasil 
yi ‘ded results close to the 33% of children 
wo showed improvement while receiving 
p. cebo. It is noteworthy that 32% of the 
ce es receiving Artane and 28% of those 
re. ceiving Ambodryl were adversely affected 
b, these drugs. 

“in table 4 the data are broken down into 
fi: - behavior categories. No noteworthy changes 
were observed in the areas of motility, 
phantasy life and pathognomonic symp- 
tomatology. Consequently, the results in these 
three areas are not tabulated. In the area of 
hyperactivity, the best results were obtained 
with Thorazine. Forty-one per cent of the 
total Thorazine group showed improvement 
with this drug. It should be noted that only 
59% of the Thorazine group displayed hyper- 
activity as a significant pre-drug symptom; 
that is to say, 69% of the children in whom 
hyperactivity was a problem improved in this 
area with Thorazine. None of the other drugs 
was helpful in the reduction of hyperactivity. 
Also, none of the drugs was helpful in the 
stimulation of hypoactive, retarded children. 

In the area of manifest anxiety, the best 
results were obtained with Benadryl, which 
helped 54% of the children to whom it was 
administered. As with anxiety, Benadryl was 
the outstanding drug in the area of relation- 
ship problems with adults and in alleviating 
depressed affect. Tolserol was best in helping 
relationship problems with peers although it 
was closely followed by Benadryl, Thorazine 
and Artane. 

In order to establish the significance of these 
results, the drug data were compared with 
placebo treatments by means of the chi-square 
test. The results are indicated in table 5. 

In the area of hyperactivity, the improve- 
ment noted with Thorazine is significantly 
different from placebo, to the level of .01. 
In the area of manifest anxiety, Benadryl is 
significantly differentiated, to the level of .01 
also. Similar results with Benadryl are found 
in the area of relationship problems with 
adults and alleviating depressed affect. No 
drug was found to be significantly different 


from placebo in improving relationship prob- 
lems with peers. 

When all categories are combined, the only 
drug that yields results significantly different 


TABLE 5.—Comparison OF RESULTS OF DRUG WITH 
PLACEBO TREATMENTS 





Number of | Different from 

















ases i acebo 
‘ Im- ~ — 
Treatment panel Ad- | Level 
Un- versely! Chi- | of sig- 
changed Affec- |Square*| _ nifi- 
ted | | cancet 
Hyperactivity 
Benadryl.......| 13 21 1 _ — 
Ambodryl...... 4 11 3 ; — 
Thorazine.......| 13 4 2 | 7.36 | Ol 
DOWEL... 05 5 15 1 — 
Artane......... 6 14 5 - — 
Serpasil.........| § 8 0 — — 
Placebo...... 4 14 2 
Manifest Anxiety 
Benadryl.......| 23 17 1 | 7.34 | Ol 
Ambodryl.......| 4 12 2 — }|— 
Thorazine.......| 12 18 2;—]— 
(ci. 9 12 Bae en 
Avtane......... 5 15 S| =] = 
Serpasil......... | 8 | 16 2i;—j]-— 
Placebo......... |} 8 | 20 | 2 | | 





Relationship Problems with Peers 


Benadryl.......| 19 | 21 





2 = Hee 
Ambodryl.......| 2 | 13 | 3 | — | — 
Thorazine.......| 13 | 17 2;—-{-— 
TORRE. ..cncas) Tf o | 2 | —— | — 
Astame.........| 8 9 | a en 
Sepedt......... 7 | @i a) — | — 
Placebo.........| 8 | 18 4 | | 





Relationship Problems with Adults 





Benadryl...... | 








25 | 15 | 2 | 6.22| .o1 
Ambodryl.......| 4 12 z;-—-|-— 
Thorazine.......| 12 Ww | 3 | — | — 
ae i ma) my] 4 yes Ee 
AMOEE. ...6ss..| Ss ei) | — 
a | S| 2a 0}; — | — 
Placebo.........| 8 | 22 | 0 | | 

Depressed A ffect 

Benadryl....... | 16 26 0 | 5.70} .01 
Ambodryl.......| 0 17 i — | — 
Thorazine.......| 3 | 24| 5 | — | — 
Tolkeral......2..1 7 14 SS | — 
ar 4 16 5s j= — 
| 2 24 0; — — 
PIADEDO.........5 5. 3s 26 1 
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TABLE 5.—(ContTINuvuED) 




















| Number of | Different from 
| Cases | lace 
Treatment | proved | | Aad | | Level 
| | Un versely} Chi- | of sig- 
| changed} Affec- |Square*| nifi- 
ted | cancet 
General Behavior (All Categories) 
Benadryl....... 25 | 15 | 2 | 4.03| .05 
Ambodryl......., 5 | 8 | 5 | — | — 
Thoramne.......| 17 | 4 | 5S | — — 
Teberdl........1 12 | 0] 1] — — 
Astane......... 9 | Ss | 8 — — 
Serpasil.........| 10 14 2 | —}— 
Placebo.........| 70 | 2% | 5 | 


| | | | 





* Unchanged and Adversely affected are combined. 
One degree of freedom throughout. No entries made 
for chi-square with probability value greater than .05. 

t One-tailed test of significance since drug is hy- 
pothesized as better. 


from the placebo is Benadryl and this only at 
the .05 level. While it is not indicated in the 
chart, when improvement with individual 
diagnostic categories is compared with placebo, 
only the children diagnosed as cases of primary 
behavior disorders and treated with Benadryl 
display statistically significant improvement 
when compared to the placebo group to the 
level of .01 by the chi-square test. 

No significant change was noted in the 
battery of psychological tests before and 
during drug therapy that could be ascribed 
to the drug. 


DISCUSSION 


It is quite evident that, with proper choice, 
pharmacological therapy can be of great help 
in the management of emotionally disturbed 
children in an in-patient setting. This is par- 
ticularly evident with the results obtained 
with Benadryl, Thorazine and Tolserol. 

The Benadryl appears to be most satisfac- 
tory in the therapy of primary behavior dis- 
orders, especially in those patients who show 
considerable manifest anxiety. In addition, 
Benadryl is of significant value in the over-all 
therapy of disturbed children, regardless of 
diagnosis. The major therapeutic effect of 
Benadryl appears to be its effect in reducing 
anxiety and subsequently improving relation- 
ship problems to adults and alleviating de- 
pressed affect where it exists. Elixir Benadryl 


has been widely used on the Bellevue Chil 
dren’s Service since the original researc! 
three years ago. Evidence that cannot be 
statistically validated confirms the impression 
of its value. It has been the feeling of the sta: 
that ward management has been easier a 

though the nursing and attending staff has 
been sharply decreased. The number of chi - 
dren necessitating transfer to the adult wari, 
housing very disturbed patients, has also 
decreased. 

It should be noted that very few of tle 
children on the ward at one time are on tle 
research drug program. However, many of tle 
other children, particularly girls or children 
below the age of seven, would be treated with 
Benadryl. In the research series, only ove 
child displayed some somnolence with thie 
Benadryl. This was a boy who was diagnosed 
as having an organic brain syndrome. 

The Thorazine seemed to be useful in hyper- 
kinetic children. It was our impression that 
it was particularly useful in hyperactive 
schizophrenic children. Of six schizophrenic 
children in whom hyperactivity was note- 
worthy, at the time of drug administration 
five showed improvement. The group is too 
small for statistical validation. However, if 
this trend should continue in a larger series, 
it would be significant. Hyperkinetic children 
in other diagnostic categories did not improve 
as impressively as the schizophrenic. 

The impression of the value of Thorazine 
in the hyperkinetic, agitated schizophrenic 
was confirmed in a group of five patients thus 
diagnosed. These were cases that were so 
agitated at the time of their admission that 
therapy could not be delayed and an observa- 
tion period was impossible. Two of these 
children were injuring themselves. The pro- 
cedure followed in these cases was to administer 
an intramuscular injection of 25-50 mg. of 
Thorazine promptly and follow with oral 
dosages up to 150 mg. per day. In two of the 
cases, the injection of the Thorazine produced 
sleep for several hours. In all cases there was 
a reduction in agitation and a reduction in the 
distress caused by stimuli that otherwise 
would be perturbing. However, in this group 
of five children and in the larger series, there 
seemed to be a narrow margin between ther:- 
peutic usefulness and hypnosis. It was difficult 
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to achieve a point at which there was marked 
diminution of distressing symptoms and yet 
leave the child fully aware and alert through- 
out the day. At a dosage of 100 mg. Thorazine 
in the reported series and at 150 mg. in the 
group of five particularly agitated children 
outside the series, the patients tended to be 
somnolent part of the time. 

The effect of the Thorazine appears to 
diminish with time, not only in the reported 
series but in other children who were carried 
for considerable periods of time in which 
dosages were steadily increased. After a period 
of six to eight weeks, improvement no longer 
was obtained. The Thorazine appeared to be 
particularly helpful in tiding children over a 
very difficult, acute situation upon admission 
until the diagnosis could be made or other 
therapy, such as electroshock therapy, could 
be administered. Benadryl has been used 
similarly, but it did not appear to be as effec- 
tive in the very agitated hyperkinetic child 
as the Thorazine within the dosage limits that 
were used. 

Three children of the 30 who received 
Thorazine developed skin rashes. In two cases 
the rash was ascribed to the Thorazine. The 
other one was questionable since it occurred 
at a time when there was an epidemic of 
German Measles on the ward and this might 
have been a transitory case. 

Elixir Tolserol appeared to be useful in the 
therapy of children with behavior disorders 
resulting from organic brain disease. Due to 
the smallness of this series, five, this cannot 
be statistically validated. However, if this 
trend should continue in a larger series, it 
would become statistically valid. It was the 
impression that the children appeared to gain 
control over their impulses and to be better 
integrated through this drug. Subsequently, 
the Tolserol effect manifested itself in im- 
proving interpersonal relationships. There 
was some complaint on the part of children 
over the taste of the Tolserol. Recent experi- 
ence with a new, related compound, Tolseram, 
indicates that it has the same effect but is more 
palatable. 

It was surprising that Ambodryl, which is 
closely related to Benadryl, was of such little 
use therapeutically. One would suspect that 
the chemical modification reduced the thera- 


peutic value of the compound for psychiatric 
purposes. 

Several children displayed dizziness and 
dilatation of the pupils with Artane. The gen- 
eral usefulness of this drug appeared to be 
negligible. Rather, more children were ad- 
versely affected by Artane than any of the 
other drugs. 

In view of the many favorable reports con- 
cerning the use of Serpasil, no explanation 
can be offered for the failure of this drug to 
benefit a significant number of children. Since 
the reports concerned adults essentially, it 
may be that Serpasil is not effective in chil- 
dren. We have, as yet, no experience with 
dosages higher than 3 mg., nor has the drug 
been administered intramuscularly. 

In no instance where improvement was 
noticed could one say with certainty that any 
of the drugs had altered the basic psycho- 
pathology. 

The pharmacological agents have an 
undoubted role in the management of children 
with psychiatric disorders, but they cannot 
be considered to be curative. They greatly 
help in the conduct of the ward and are a most 
useful adjunct in the program of a residential 
set-up. 

Actually, the goal in drug therapy in children 
is not solely one of attaining agents which will 
subdue and pacify destructive and agitated 
children. Another problem is the procurement 
of drugs that will stimulate the withdrawn 
and autistic child, help the integration of the 
poorly coordinated child, and stimulate the 
development of the immature child. None of 
the drugs in the above series seems to have any 
stimulating effect such as seen in some children 
with benzedrine. The Tolserol did seem to 
improve the integration of the poorly co- 
ordinated child but, by no means, can it be 
considered completely satisfactory. 

There is obviously great need for further 
research in specific drugs and also further work 
in the combination of known drugs; i.e., the 
combination of Benadryl and Thorazine would 
appear to give better results than either drug 
alone. However, having established the value 
of such agents, one can look forward to 
increased knowledge and effectiveness. 
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SUMMARY 


1. One hundred and ninety-five children on 
a psychiatric ward have been treated with a 
series of six drugs: Benadryl, Tolserol, Artane, 
Ambodryl, Thorazine and Serpasil. A meth- 
odology is described for the study of such 
compounds that includes the use of placebo. 

2. The Benadryl appears to have the best 
over-all effect and was particularly helpful 
in those children with primary behavior dis- 
orders displaying anxiety. 

3. Thorazine was most beneficial for hyper- 
kinetic, agitated, schizophrenic children. 

4. Tolserol produced improvement in chil- 
dren with the diagnosis of organic brain 
disorder. 

5. The results with Artane, Ambodryl and 
Serpasil did not appear to be significantly 
different from those obtained with placebo. 

6. The drugs did not appear to alter the 
basic psychopathology found in the children. 

7. Pharmacological agents have an indis- 
putable role in the management of children 
in a psychiatric hospital setting. 

8. Necessity for further research in this area 
is indicated. 


The authors wish to acknowledge the assistance of 
Malvina W. Kremer, M.D., and Richard C. Robertiello, 
M.D., in certain phases of this project. Psychological 
testing was done by Joan Havel, Ph.D. Statistical 
analysis was done by Mr. William H. Helme. 
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STUDIES IN HUMAN CEREBRAL FUNCTION: THE EFFECTS OF MES- 
CALINE AND LYSERGIC ACID ON CEREBRAL PROCESSES 
PERTINENT TO CREATIVE ACTIVITY? 


LOUIS BERLIN, M.D., THOMAS GUTHRIE, M.D., ARTHUR WEIDER, 
Pu.D., HELEN GOODELL, Aanp HAROLD G. WOLFF, M.D. 


Four graphic artists of national prominence 
participated in experiments designed to ascer- 
tain whether the action of mescaline and 
lysergic acid would manifest itself in a unique 
manner in persons with their specially culti- 
vated visual perceptions and skills, and to 
assess the effect of the agents upon their 
creativity. 

The subjects ingested 400 to 700 mg. of 
mescaline or 50 gamma of lysergic acid in a 
single dose. Within 30 to 90 minutes after 
receiving the agent they began to have ex- 
periences comparable to those of non-artists 
under the influence of the drugs. They did not 
have a similar experience when given a 
placebo. They observed distortions of space as 
if the room swelled, the walls curved and small 
spaces became “cavernous”. There was such a 
heightened awareness of environmental stimuli 
that one subject declared, “TI felt like a mass— 
with my senses exposed to the raw environ- 
ment.” 

Tactile perceptions were affected in such a 
manner that these subjects reported a greater 
sensitivity for objects they held, e.g., a piece of 
fur, a piece of paper or the brush as it was ap- 
plied to the canvas. They became increasingly 
aware of sounds which now had a “‘chromatic”’ 
quality. Most striking were the effects of visual 
stimuli. Colors were described as having an 
added “purity”, “vividness” and “‘brilliance”’. 
They reported that, short of their infrequent 
visual hallucinations of sparkling colored lights, 
they had had on previous occasions without the 
drug periods of heightened visual awareness 
while engaged in their work which approached 
those experienced during the action of the 
agent. 


' Read before the Tenth Annual Meeting, Society of 
Biological Psychiatry, Chicago, June 11-12, 1955. 

*From the Study Program in Human Health and 
the Ecology of Man, and the Departments of Medi- 
cine (Neurology) and Psychiatry, New York Hospital, 
Cornell Medical Center, New York. 
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During the drug effect, sound, color and tex- 
ture existed for the subjects as pure sensations, 
without esthetic value. Color and texture be- 
came ‘quite independent of meaning or 
significance”; a human skull seemed mar- 
velously interesting in color and texture but 
had no meaning in terms of its human asso- 
ciations. The sounds of a violin seemed 
“ravishingly beautiful but it hardly occurred 
to me that what was being played was a com- 
position.” Colors floated away and became 
disembodied from the object to which they 
belonged. During these experiences the sub- 
jects were aware that this detachment of 
color and texture from the total context was 
“silly”. Nevertheless, they stated that now for 
the first time they had the idea that perception 
could exist as an end in itself, independent of 
all human values. 

During a period when they were most 
severely affected by the agents, three of the 
four subjects were disinclined to exploit their 
experiences or to mobilize their resources 
toward a productive goal. They reported that 
they did not want to concentrate on their work, 
but only wanted to “look and feel”. The act of 
painting was now burdensome and fatiguing. 
The subjects acted as though they were in- 
capable of sustained effort. However, one 
subject did paint with great fervor and 
excitement. 

While under the influence of mescaline and 
lysergic acid, the subjects exhibited impair- 
ment of their highest integrative functions. 
They performed less efficiently on steadiness 
and tapping tests, Porteus mazes, the Purdue 
pegboard, the digit symbol and block design of 
the Wechsler-Bellevue Tests. Minute estima- 
tion was lengthened. Halstead’s adaptation of 
the Seguin-Goddard form board was less rap- 
idly done, and the board was less well remem- 
bered. In their original drawings and _ their 
copying of the Bender-Gestalt figures, there 
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Fics. 1 and 2. Drawings by the same artist in the normal state and while under the influence of mescaline. 
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We oll like to indulge in doodling. Different people draw different things 
We want you to fimah each of the following: 
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We all like to indulge in doodling. Different people drew different things 
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Fic. 3. “Doodling” as influenced by the ingestion of mescaline. Note the bizarre figures introduced while the 


artist was under the influence of mescaline. 


were observed an unusual expansiveness and 
relaxation of controls. The five figures demon- 
strate this breakdown of restraint under the 
influence of mescaline and lysergic acid, as 
revealed by their drawings. 

In figure 1, taken from the Draw-A-Person 
Test, the subject, under the influence of 
mescaline, showed greater freedom of move- 
ment as compared with a similar drawing done 
previously, but drew a figure with less precise 
detail and devoid of imagination. 

The second of these drawings (fig. 2) by the 
same artist again demonstrated that during the 
drug effect there was an indifference to detail, 
and he drew a simple, crude, bizarre figure, 
unlike the man drawn when the artist was in 
the normal state. 

The bizarre is evident in the third drawing 
(fig. 3), which is doodling performed by one of 
the subjects. Note that the figures became 
bizarre, expansive and freer when they were 
drawn while the subject was under the in- 
fluence of the agent. 

The next series of figures demonstrate the 
alterations in attitude and controls as re- 


flected in drawings of the Bender-Gestalt 
figures. 


In figure 4, there are apparent during drug 
effect a casualness and indifference to careful 
spacing and reproduction of the figures. 

In figure 5, the expansive quality was so 
great that the subject could not reproduce all 
the figures on the same page. 

When the subjects painted, they either al- 
tered their previous productions or produced 
new paintings, which were then adjudged by 
their peers, other qualified artists, to have 
heightened esthetic value. This improvement 
in their esthetic creativity may be explained 
by the following observations. The subjects 
became aware of “dead areas and dull colors” 
in their paintings and were able to modify 
them. There was a new feeling of unconcern 
about drawing in a “loose free way”, and this 
loosening of restraint was evident in the size, 
freedom of line and brilliance of colors em- 
ployed in their paintings. One artist who 
described her approach to painting as “in- 
direct and tentative with many changes” felt 
“relaxed about the mistakes in drawing” and 
“could cope with them in due time” while 
under the influence of mescaline. 

A fifth subject, a playwright, without the 
painters’ capacity for visual fantasy, given 50 
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Fic. 4. Alterations in the drawings of the Bender-Gestalt figures drawn by an artist under the influence of 
mescaline. 
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Fic. 5, Expansive quality of the Bender-Gestalt figures as drawn by an author in the normal state and while 
under the influence of lysergic acid. 
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camma of lysergic acid, showed impairment of 
fonctions akin to those of the graphic artists. 
I‘e experienced the same visual, auditory and 
t.ctile aberrations of sensation and found it “a 
eat effort” to apply himself to any work. 
As he stated, “despite this extraordinary view 

the natural world—you are removed from 
iesire and left with an uncomfortable sense of 
egation and waste of self.” For this author 
“all life’ had gone out of a passage he had:' 
vvitten previously. He attempted to work on a 
ene in one of his plays and found that now 
‘human conflict or struggle was without mean- 
ng.” During the period of detachment and 
indifference to human events while he was 
under the influence of the agent, he failed to 
attain his usual level of literary creativity. 

Among these perceptive and imaginative 
persons, unaccustomed to the use of “drugs”, 
the effects of lysergic acid and mescaline were 
indistinguishable. Those artists who took both 
agents could detect no major difference in their 
effect. 
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SUMMARY 


The action of mescaline and lysergic acid 
was that of inhibition or depression of the usual 
regulated activities of the subjects. The four 
graphic artists who ingested these drugs had 
impairment of their highest integrative func- 
tions as described above. 

They, nevertheless, created works of greater 
esthetic value appeal according to the panel of 
fellow artists, but this was associated with a 
relaxation of control in the execution of lines 
and employment of color, so that both color 
and line were freer and bolder. The effects on 
sensory function were such as to augment the 
perception of dull areas in their paintings, but 
detached the colors from their relationship to 
the whole esthetic structure. Furthermore, the 
benefits derived from these agents were offset 
by the difficulty these subjects had in mobiliz- 
ing their perceptions and energies in the pursuit 
of creative art. 











AN EVALUATION OF THE CLINICAL SIGNIFICANCE 
OF RESERPINE! 


J. S. TYHURST, M.D.? anp A. RICHMAN, M.D: 


This paper is concerned with a brief review 
of several points we have felt to be of signifi- 
cance in our clinical experience so far with 
reserpine in psychiatric patients. Some pre- 
liminary impressions have already been 
reported (4, 6). 


TYPE OF PATIENT 


We have been working with an in-patient 
population, most of whom have been selected 
specifically because of a fairly severe degree of 
overactivity or agitation or because they pre- 
sented problems in ward management and 
therapy. We have had little experience with 
chronic mental patients or with run-of-the-mill 
neurotic patients in an out-patient depart- 
ment. The material we have therefore allows 
us to make statements concerning over- 
activity, agitation and the treatment of hos- 
pital wards problems, but it is not suitable for 
making clear-cut statements regarding diag- 
nostic specificity. In conformity with the 
experience of others, we have found that 
over-agitation and over-activity constitute a 
reasonable symptomatic indication for use of 
the drug, whereas the presence of considerable 
retardation or depression does not appear to be 
favorable. The working out of further indica- 
tions, based on nomenclature, symptoms or 
psychodynamics, will take some time, a very 
large number of patients, and is an important 
area for future clinical exploration and defini- 
tion. In this paper, we are concerned with a 
discussion of the clinical significance of the 
drug as used on the basis of these indications 
developed so far, and with in-patients on a 
hospital ward. 


1 Read at the Tenth Annual Convention of the 
Society of Biological Psychiatry, Chicago, Ill., June 
12, 1955. From the Allan Memorial Institute, Royal 
Victoria Hospital, Montreal, Canada. 

2 Associate Psychiatrist, Royal Victoria Hospital, 
Montreal, Canada. 

3 Resident, Department of Psychiatry, Royal Vic- 
toria Hospital, Montreal, Canada. 


DOSAGE AND DURATION OF TREATMENT 


Initially we were conservative with dosag: 
but became bolder as no serious side effect 
developed, and as we attempted to use th 
drug with a wider range of patients. At present 
our regime consists of the initial administra 
tion of 10.5 mg. daily—7.5 mg. intramuscularly 
in three divided doses of 2.5 mg., and 3 mg 
orally in three divided doses of 1.0 mg 
Initially, we watch for somnolence, lassitudc 
and decrease in agitation. If these do noi 
occur, we raise the dosage until somnolence 
appears. 

Generally speaking, it is our impression (a) 
that fairly high dosage should be used to start 
with, sufficiently high to produce somnolence, 
and (b) that lack of success with the drug can 
be due to a failure to use high enough initial 
doses. Treatment should be continued at a 
fairly high dose level until a useful clinical 
effect is observed and maintained, at which 
time the intramuscular administration can be 
gradually reduced and finally discontinued, 
the patient then being maintained on an ora! 
dosage of about 3 mg. daily. 


SIDE EFFECTS AND COMPLICATIONS 


We have observed the various side effects 
commonly noted (4, 6). We would like to draw 
attention to a more recent observation that 
treatment with reserpine appears to increase 
greatly the likelihood of serious complications 
when the patient is also on insulin coma. In a 
5-month period, while 5 out of 6 reserpine- 
treated patients developed complications in 
insulin coma, only 5 out of 36 non-reserpine 
patients developed complications. The compli- 
cations seen in reserpine-treated patients 
included 2 prolonged comas, 1 cyanosis, 1 
increased sensitivity to insulin, and 1 death 
with respiratory arrest. The complications 
with non-reserpine patients were all prolonged 
comas. Although it may not be possible yet to 
establish a clear-cut physiological relationship 
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between the reserpine treatment and the com- 
plications in coma, the greatly increased likeli- 
hood of complications would indicate that 
caution should be used in administering the 
drugs together. Furthermore, it is not clear 
just how long the delayed effects of reserpine 
in this instance are liable to appear after 
administration of the drug has been stopped. 


DAILY VISITING OF THE PATIENT 


We feel it is important for the physician to 
visit and examine the patient daily for reasons 
which reflect what should be done at these 
daily visits. 

(a) Dosage must be established on the 
basis of a daily evaluation of the clinical status 
of the patient and should be adjusted daily. 
Individual variations in response to the drug 
seem to be marked, and a dosage that produces 
marked somnolence in one patient may produce 
no effects whatsoever in another. Individual 
observation is necessary to obtain the optimum 
effect for any particular patient from day to 
day. Thus, for good results, we believe it is 
necessary to observe the clinical status of the 
patient daily and to raise or lower the dosage 
of the drug accordingly, particularly in the 
initial stages of treatment. We have felt it is of 
much less value to place the patient on the 
drug at some initial dose and to leave him on 
this for a week or 10 days. 

(b) A second reason for daily visiting is to 
reassure the patient regarding the various 
troublesome side effects such as rhinitis, 
trembling, feelings of lassitude and fatigue and 
the early and later stages of the extrapyramidal 
syndrome (4). These various physical side 
effects may produce a good deal of secondary 
anxiety and concern which may interfere with 
the effect of the drug in reducing agitation 
and over-activity. Some patients may react 
to the subjective sensations of lassitude and 
heaviness produced by the drug with the 
concern that they are losing their strength, 
are being rendered weak, and so on. Where 
preoccupation with strength, potency and self- 
esteem figure importantly in the patient’s 
psychodynamics, these effects can lead to an 
anomalous increase in agitation which may be 
relieved by reassurance and psychotherapy or 
may cause the drug to be discontinued. 

(c) Daily visiting is valuable for both diag- 


nostic and psychotherapeutic purposes. With 
treatment, the clinical status of the patient 
often changes considerably from day to day, 
and these changes may be of considerable 
diagnostic significance. With a reduction of 
agitation and over-activity, the patient be- 
comes more accessible, and, apart from overt 
symptomatology, it becomes possible to secure 
information from the patient that is of as- 
sistance in reaching a more complete diagnostic 
formulation including factors from the personal 
history and social environment. Again, the 
increase in accessibility and the reduction in 
agitation are often also accompanied by a 
definite need on the part of the patients to 
discuss their problems and symptoms with 
the staff. We have not seen so much 
“turbulence” as has been reported elsewhere 
(1, 2), and though our number of patients is 
small, we have felt that one reason for less 
disturbance with the drug may be due to daily 
visiting and reassurance regarding subjective 
effects. 


CLINICAL SIGNIFICANCE 


Finally, we would like to refer to the clin- 
ical significance of the drug in more general 
terms, and to introduce this with a story which 
seems relevant. 

Just before the second World War, an 
allegorical book was written by a Polish writer 
about the possible future of Europe which was 
described as being in a state of decadence. 
Western civilization was said to be threatened 
in this imaginative account by an army from 
the East, a Sino-Mongolian army that domi- 
nated all the territory stretching from the 
Pacific to the Baltic. The situation as it de- 
velops further is described as follows: 


“(they) are unhappy because they have no faith and 
have no sense of meaning in their work. This atmosphere 
of decay and senselessness extends throughout the 
entire country. And, at that moment a great number 
of hawkers appear in the cities peddling Murti-Bing 
pills. Murti-Bing was a Mongolian philosopher who 
had succeeded in producing an organic means of trans- 
porting a “philosophy of life”. This Murti-Bing 
“philosophy of life” ...was contained in pills in an 
extremely condensed form. A man who used these pills 
changed completely. He became serene and happy. 
The problems he had struggled with until then sud- 
denly appeared to be superficial and unimportant. He 
smiled indulgently at those who continued to worry 
about them .. . he lived in the midst of his compatriots 
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like a healthy individual surrounded by mad men. More 
and more people took the Murti-Bing cure and their 
resultant calm contrasted sharply with the nervousness 
of their environment.” (3). 


Although reserpine is also an ancient Asiatic 
remedy and does produce a state of serenity 
in a significant number of cases, it is no Murti- 
Bing pill. It does not contain a “philosophy of 
life” in organic form. 

Its value is in producing symptomatic re- 
mission without many of the disturbing side 
effects produced by other forms of drug or 
physical treatment. This symptomatic im- 
provement is not necessarily lasting after the 
administration of the drug is stopped. Per- 
sistence of symptomatic remission appears to 
depend, as we have already noted, upon the 
important question whether additional thera- 
peutic activities had been provided while the 
drug was being administered. We have been 
able to identify two possible kinds of additional 
activity required. The first consists of the 
patient’s own activities towards recovery 
which may be postulated as coming into play 
as the drug serves to interrupt a symptom 
pattern which has become chronic, oscillating 
or autonomous.® The second consists of active 
psychotherapeutic intervention by the psychi- 
atrist, both in terms of the _ patient’s 
personality structure and in terms of dealing 
with problems in the patient’s family and social 
situation (6). 

Thus, one of the important points of sig- 
nificance is the opportunity for therapy that 
the symptomatic remission affords. The pro- 
duction of remission without memory loss, 
states of confusion, or lethargy makes it 
possible to secure a more complete picture of 
the patient’s symptoms, personal history and 
life situation. Frequently, the need to observe 
a patient for a period of time or to secure 
further crucial background information is 
frustrated by the therapeutic and ward crisis 
that develops if active treatment is not insti- 

4 “The line between the spontaneous forces tending 
to recovery—what used to be called vis medicatrix na- 
turae—and the effects of the physician’s ‘intervention’ 
is impossible to draw with precision in a very large 
proportion of cases.” “Social Structure and Dynamic 
Process: The Case of Modern Medical Practice” in: 
The Social System, by T. Parsons, Glencoe, Ill.: The 
Free Press, 1951, pages 449-450. 

5 This oscillatory behaviour may be one of the 


principal difficulties of feed-back systems. See, e.g., 
Tustin, A.: Scient. Am., 187: 48, 1952. 
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tuted early. In our experience, the drug as 
permitted us to avoid this crisis in a signific int 
number of patients and to secure more com) re- 
hensive formulations not only of presen: ing 
symptomatology, but also of important un: er- 
lying symptoms and factors in the pers: al 
and social history. It is not so much that ‘he 
drug itself produces the material in any se se, 
but that the patient is simply more access’ \le. 
We are then able to use this more compre! en- 
sive formulation in the development of a tr. at- 
ment plan that goes beyond the immed ite 
symptomatic remission to psychotherapy nd 
rehabilitation. It seems to us that a real s iift 
in emphasis is becoming possible, for not « aly 
is the orientation of the treatment plan bre id- 
ened, but there is characteristically an in- 
creased demand to solve problems of so: ial 
and occupational rehabilitation as the lis- 
charge of the patient becomes a possibility. 

The net effect of increasing the accessibility 
of the patient is to bring about a marked in- 
crease in the intensity of the relationship be- 
tween doctor and patient and to focus attention 
upon the therapeutic resources of the hospital 
as a whole. This comes at a time when other 
developments are emphasizing the importance 
of the social environment and social structure 
in the hospital treatment setting (5). 

The phrase “symptomatic remission” has 
been used here in discussing the significance 
of the drug. Some clarification of the phrase is 
required. Usually, the phrase actually refers 
to those features recognized by psychiatrists- 
in-hospital as “symptoms’’. As these symptoms 
are relieved, the psychiatrist is then encouraged 
to seek the discharge and social rehabilitation 
of the patient. With this, a host of problems 
present themselves, and in a comprehensive 
sense these further problems should also be 
thought of as “symptoms” of a total psycho- 
social disorder affecting the individual. The 
altered behavior, disordered thinking and 
disturbed mood are features the psychiatrist- 
in-hospital has generally recognized as 
“symptoms’’—these are the “symptoms” he 
treats, and with their remission he speaks of 
improvement. 

Thus, the term “remission” with regard to 
symptoms can be used legitimately in only a 
limited sense, a limitation that we will come 
to see more and more clearly as we are freed 
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from our preoccupation with in-hospital symp- 
tomatology and as we come to review our 
notions of what constitutes mental disorder, 
goi:: beyond the overt disturbance of function 
jn te isolated individual to describe and for- 
mu' ‘e symptoms of his disturbance of function 
in \'s everyday social environment. 

‘/>e use of this drug is bound to accelerate 
thes» trends: this is probably a point of major 
sig: ticance. It will lead to increasing attention 
to 1sychotherapy and the therapeutic milieu 
of ::e hospital, to increased demand for staff 
rater than less, and to focusing more attention 
upon the relevant social environment of the 
patient outside the hospital in terms of the 
description both of “symptoms” and of 
etiology. 

Perhaps, to take one step further, the drugs, 
by the shift of focus that they appear to en- 
courage, will eventually render themselves 
obsolete as we become sufficiently skilled in 
dealing with the underlying problems of 
psychosocial conflict and disorder rather than 
with those derived manifestations now referred 
to in the phrase ‘“‘symptomatic remission”. 
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Many of the problems in symptomatic treat- 
ment which we face today may well be by- 
passed in the same way that the problems in 
the symptomatic treatment of typhoid, small- 
pox or poliomyelitis have been by-passed by 
the increase in our preventive knowledge. 


The Serpasil—Ciba used was furnished by the 


kindness of Dr. C. Walter Murphy, Ciba Limited, 
Montreal. 
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SUMMARY OF PAPERS ON DRUGS AFFECTING BEHAVIOR! 


MAX RINKEL, M.D. 


The principal drugs which affect human be- 
havior are: Mescaline, the diethylamide of 
d-lysergic acid (LSD), chlorpromazine (Thor- 
azine), reserpine (Serpasil), Meratran and its 
isomer, Frenquel. Physiological, theoretical, 
clinical and psychopathological considerations, 
resulting from the use and study of these drugs, 
were reported in 14 papers at this meeting 
which has been characterized by the usual 
high standard of scientific presentation. It is 
impossible, summarizing 14 scientific papers, 
to do justice to each individual author and the 
discussants who have critically evaluated and 
appraised each paper. 

With this advance apology, the wealth of the 
data collected and theories formulated may be 
summarized as follows: The antagonistic, 
cumulative or synergistic effect of various drugs 
was made explicit by studies in rabbits and 
man. Rinaldi and Himwich, who have con- 
tributed considerably to the elucidation of the 
physiology of these drugs by linking their 
action with the mesodiencephalic activating 
system, reported that a-4-piperidyl carbinol 
hydrochloride is specific in the rabbit for the 
restoration of normal electroencephalographic 
patterns from the changes produced by LSD 
and mescaline. Dice, Bagchi and Waggoner 
discussed encephalographic and other observa- 
tions of the early and cumulative effects of 
reserpine that was administered to psychotic 
and brain damaged adults and children. The 
potentiating action of chlorpromazine on 
barbiturates and narcotics was demonstrated 
and recorded electroencephalographically by 
Sadove, Balagot and Reyes, who used rabbits 
for their experiments. They reported a definite 
cumulative effect for chlorpromazine and 
barbiturates, but a somewhat doubtful one for 
opiates or opioids. 

Progress in the pharmacology of LSD was 
reported by Dr. Hodge and his associates. 
Their studies were done on rats, and a radio- 
active carbun-marked molecule of LSD was 
used. The history of this research started at the 


1 Read before the Tenth Annual Meeting, Society of 
Biological Psychiatry, Chicago, June 11-12, 1955. 


wedding of the son of a mutual friend of nine 
and Dr. Hodge. At this wedding, I approac ied 
Dr. Hodge and asked him to investigate ‘he 
pharmacology of LSD with an isotope-mar .ed 
molecule. At the Boston Psychopathic Ho pi- 
tal, we had outlined this study in our very | rst 
LSD project which we submitted in 1949 to ‘he 
council for approval. Since no isotope-labe jed 
LSD existed at the time, Dr. Hodge graciously 
accepted the task of producing a radioac: ive 
molecule to study the pharmacology of LSD. 
We then approached the Sandoz Chem::al 
Company to provide us with the necessary 
quantity of LSD and learned that Professor 
Rothlin had already accomplished the task of 
labelling LSD with Ci4. Dr. Rothlin’s cooper- 
ation was immediately secured, and ihe 
Sandoz radioactive LSD was used by the 
Rochester group of Boyd, Bonner, Slater and 
Hodge in their pharmacological studies on 
LSD. One of the outstanding results of this re- 
search was the minimal concentration of LSD 
in the brain, as compared to the large concen- 
trations in the liver, kidneys and intestinal 
content. Although the meaning of these find- 
ings is still not fully understood, the continu- 
ance of these studies will bring to light new 
facts and more problems, and eventually a 
better understanding of the chemical causes of 
the change in behavior. 

Marrazzi and Hart uncovered the fact that 
the chemically and functionally related series 
of adrenaline, amphetamine and mescaline, and 
also the more powerful diethylamide of 
d-lysergic acid inhibit synapses in the visual 
cortex. On the basis of this observation, they 
postulate that cerebral synaptic inhibition plays 
a part in the action of hallucinogens. This 
action is either direct, by disruption of normal 
patterns of synaptic activity responsible for 
behavior, or indirect, by inhibiting normal 
restraints. This inhibition releases aberrant 
patterns of activity, which means an alteration 
in the balance between cholinergic excitation 
and andrenergic inhibition at susceptible 
cerebral responses. 

Hoffer and Osmond, whose work in experi- 
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Summary of Papers on Drugs Affecting Behavior 


menial psychosis is well known, suggest the 
theory that Schizophrenia is an autonomic dis- 
ease characterized by the two basic conditions: 
increased parasympathetic activity and in- 
creised concentration of indole. 

11. Holland De Jong demonstrated with the 
aid of a motion picture that bulbocapnine is 
capable of inducing stupor in man. 

Seven clinical papers reported on the thera- 
peutic use of chlorpromazine and reserpine, 
individually or combined, or in combination 
with mescaline. Hoch used chlorpromazine 
(Thorazine) on in-patients and office patients 
and also reported the counteractive effects of 
this drug on the experimentally-produced 
psychoses. Bennett, Ford and Turk used either 
chlorpromazine or reserpine in a random se- 
lection of private psychiatric patients, and 
Barsa and Kline reported on the use of com- 
bined reserpine and chlorpromazine in the 
treatment of disturbed psychotics. Thorazine 
and reserpine were used by Freedman, Effron 
and Bender in children with psychiatric illness, 
and the unusual combination of mescaline- 
chlorpromazine was used by Denber and Merlis 
in the treatment of patients with various 
psychiatric diagnoses. Their technique was to 
inject intravenously 0.5 gm. of mescaline 
sulfate which brought out unconscious con- 
flicts, severe tension and anxiety, which was 
then controlled by the intramuscular injection 
of 50 mg. of chlorpromazine. It is gratifying to 
note that all authors used strict controls, 
double blind methods, and placebos and were 
moderate in their claims of success in contrast 
to the early publications about these drugs. 
Fabing reported the effects of a new drug 
called Frenquel, which has no meaning but 
that the name qualifies for patent. It is the 
4-piperidyl isomer of Meratran about which 
Fabing has reported in previous papers. It is 
of interest that Frenquel, according to Fabing, 
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blocks or aborts experimental LSD and 
mescaline psychosis. 

A paper of special interest was presented by 
Berlin, Guthrie, Weider and Wolff. They gave 
mescaline and LSD to 4 painters of national 
prominence and to one playwright to ascertain 
whether the action of the agent would manifest 
itself in an unusual manner and to assess the 
effect of the agent upon their creativeness. It 
seems to me that the most pertinent result was 
a decline of initiative of the painters, which 
offset the effects of augmented perceptions and 
reactions. There also was a decline of literary 
creativeness in the playwright who received 
LSD. The experiences of these authors coincide 
with those of Benda and myself when we gave 
mescaline and, on another occasion, LSD to a 
nationally-known contemporary painter who 
showed a progressive disintegration in his 
drawings though each line showed the superior 
craftsman in his art. 

If we ask ourselves what the meaning is of 
the factual observations, the hypotheses and 
theories, the restrained but euphemistic clinical 
reports that have been presented here today, 
one cannot help but acknowledge that the 
advances in chemistry, especially the synthesis 
of new behavior-affecting drugs, have led to a 
change in psychiatric concepts, have opened 
the possibility, however small, of treating 
psychotic patients outside of a mental hospi- 
tal, in the office or at home, and no doubt will 
materially influence the construction of new 
mental hospitals as open day-hospitals, in con- 
trast to the custodial hospitals of the past. A 
new era in psychiatry is coming in which 
mental illness will be considered like any other 
illness, and superstition, shame and prejudice 
will be remembered only by historians. 


479 COMMONWEALTH AVE. 
Boston, MASSACHUSETTS 











BOOK NOTES AND REVIEWS 


Books received are acknowledged and given a brief description in this section. Selections serving a variet 


of 


interests will be made from these for a more extensive review as far as space will allow. 





BOOK NOTES 


Krieg, W. J. S., BRAIN MECHANISMS IN 
DracHRoME. [Evanston, Illinois: Brain 
Books, pp. 188 and 55 illustrations, 1955, 
$7.00 ($6.00 per ten or more copies.)| 


The author of this unique book is Professor 
of Anatomy in the Northwestern University 
Medical School in Chicago. He is the author of 
outstanding neuroanatomic books and articles 
which have been very useful to both students 
and instructors in this field. The present book 
presents the structure and function of the 
nervous system in a clear, simplified way to 
serve a wide variety of students from the 
college level on through the professions con- 
cerned with neuroanatomic matters. 

The major portion of the book deals with 
the cerebral cortex with proper emphasis on 
its importance, but the sensory and motor 
systems, the histology of the various units, the 
tracts, the cerebellum and the autonomic 
nervous system are given an excellent presenta- 
tion and review. 

The book has some special features. In a 
front pocket there is a multicolored series of 
drawings of the human brain placed on trans- 
parent sheets with the various nuclei and fiber 
tracts having consistent colors and numbers 
throughout for easy identification in the text. 
This “‘diachrome” allows the student to dissect 
the layers of the brain from either the medial 
or lateral method. In a back pocket there are 
eight illustrations in black and white on the 
reconstruction of the rat brain. 

Most of the illustrations are by the author 
and are well reproduced. The text throughout 
is very readable in view of the complexity of 
the subject. It is a scholarly contribution and 
merits a place of prominence in the educational 
institutions. 


Reed, S. C., COUNSELING IN MEDICAL GE- 
NETIcs. [Philadelphia and London: W. B. 
Saunders Co., pp. 268, 1955, $4.00] 
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The desirability of a book of informa’ on 
sufficiently reliable to guide physicians who ire 
called upon frequently to give practical d- 
vice to would-be parents on important gen. tic 
matters, is beyond question. The autho:. a 
well recognized geneticist, has here preset ed 
his method of counseling in this field and as 
discussed the available information that as 
accrued from the study of twins, various «1a- 
tomic malformations, congenital heart dise::se, 
mental deficiency, blood genetics, dispu‘ed 
paternity, convulsions, tuberculosis and some 
psychoses and several other disorders with 
hereditary components. 

In some of the conditions described the 
genetic component is not clear, the descriptions 
are often inadequate and disappointing and 
there are numerous controversial issues, but 
despite these defects, the book contains a good 
deal of useful information and is well worth 
reading. The thoughtful physician will scru- 
tinize the text and accept for counseling what- 
ever seems to be well established and applicable, 
since there is no little responsibility involved in 
advising families regarding factors that may 
change their entire life plan. 

There are twenty-nine chapters, an appendix 
giving definitions of types of inheritance and 
frequency of disorders, a list of bibliographic 
references and an adequate index. 


Devereux, George, A StuDY OF ABORTION IN 
PRIMITIVE Socretres. [New York: The 
Julian Press, Inc., pp. 394, 1955, $6.50.| 


The subtitle of this investigation is “A 
topological, distributional and dynamic analy- 
sis of the prevention of birth in 400 pre-in- 
dustrial societies”, and its author is a widely 
known psychiatrically oriented anthropologist 
and ethnologist, who has spent years in field 
work among the primitive or “‘belated”’ peoples 
in several parts of the world. 

The study is presented in four parts. Purt 
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Book Notes and Reviews 


One: Topology, deals with motivation, the 
altcrnatives to abortion, the frequency, time, 
tec!:niques and physical consequences of the 
pro-edure and also describes the status of the 
abc ied fetus, the abortionist, the attitudes 
an) the various social actions. Part Two dis- 
cusses the relationship of the culture and the 
un: onscious processes, and Part Three presents 
the source material. Part Four consists of the 
tab lation of traits. There is a bibliography, a 
sul. «ct index, an author index and an index of 
ethic groups and localities. 

‘! he work as a whole is extremely interesting, 
thought provoking and inviting to additional 
research, but it is a difficult one to review and 
summarize in a brief account. Here one finds a 
detailed description of the unconscious motiva- 
tions of abortion in its many ramifications. It is 
a scholarly and original contribution, valuable 
both from the historical and psychological 
viewpoints, representing faithful and intensive 
research which will enrich the library of any 
psychiatrist or anthropologist with active 
psychological interests. 


= 


os 


Mcllwain, H., BIOCHEMISTRY AND THE CEN- 
TRAL Nervous System. [Boston: Little, 
Brown and Company, pp. 273 and 43 illus- 
trations, 1955, $9.50.] 


New books presenting research on the bio- 
chemistry of the brain are always welcome to 
those who still consider the condition of the 
brain as having some bearing on psychiatric 
problems. The author of this text is an active 
worker and teacher in this field in the Uni- 
versity of London and the Institute of Psy- 
chiatry, Maudsley Hospital and his selection of 
topics and their contents is most reliable and 
rewarding to those who have some orientation 
and interest in neurochemistry. As a whole it 
will serve as a concise introduction to the 
study of brain metabolism for those students 
who may have a flair for the dynamic aspects 
of biochemistry. 

Among the fourteen chapters there are those 
on pyruvate metabolism, amino acids, vita- 
mins, lipids, depressants and excitants, on de- 
velopmental aspects in terms of chemical and 
enzymic composition, and on cytochemical 
and histochemical aspects of cerebral func- 
tioning. 

The frequent references to pharmacology, 
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endocrinology, chemical pathology, mental 
disorders and other allied disciplines show the 
overlapping and also the possible integration 
of many research areas for future study. The 
text is well documented and adequately in- 
dexed. It deserves an extensive reading. 


Minz, Bruno, THE ROLE oF HuMoRAL AGENTS 
IN Nervous Activity. [Springfield, IIL: 
Charles C Thomas, pp. 230, 50 figures, 
1955, $7.75.] 

The author of this monograph is a Research 
Professor in the Department of General 
Physiology of the Sorbonne, Paris. The text is 
based on a series of seminars delivered in the 
Department of Pharmacology at the Uni- 
versity of Illinois, Chicago. The author himself 
has made original contributions in the field of 
neurohumoral transmission and he is fully 
aware of the problems that remain to be 
solved by additional research. 

There are five chapters, the first being de- 
voted to a historical account of the origin of the 
concept of neurohumoral transmission. The 
second chapter presents the experimental evi- 
dence for humoral transmission in the auto- 
nomic nervous system, the third describes the 
cholinergic mechanisms, the fourth gives an 
account of adrenergic mechanisms and the 
fifth chapter is concerned with the role of, 
chiefly, acetylcholine in the activity of the 
central nervous system. A liberal list of 
pertinent references is presented at the end of 
each chapter. 

The book is clearly written and easily read 
being a masterly exposition of complicated 
mechanisms and issues brought together in a 
way which should serve well all students of 
neurophysiology and clinicians who are in need 
of improving their orientation in this important 
field which is bound to expand with future 
investigations. 


Kreig, W. J. S., CONNECTIONS OF THE FRONTAL 
CoRTEX OF THE MONKEY. (Springfield, IIL: 
Charles C Thomas, pp. xi + 299: 187 figures. 
1954, $10.50.] 


This volume presents an analysis, recon- 
struction and a synthesis of the anatomical 
results of 70 discrete, localized lesions in vari- 
ous areas of the frontal cortex of Macaca 
mulatta monkeys. The mass of detailed ob- 
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servations and recordings represented in this 
account is truly astonishing, and it is probable 
that nothing so extensive and complete of this 
particular area has ever been done before. 

The topographical nomenclature is that of 
Brodmann and the Vogts for the principal 
areas, but the author has described a number of 
subareas and other parts. The Marchi method 
was used throughout the studies, and the 
findings from serial sections are shown in three 
dimential reconstructions. 

THe illustrations are drawn by the author 
who in this book as well as in his other publica- 
tions, demonstrates a unique ability as an 
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illustrator of neuroanatomic structures. [n- 
vestigations of this nature and scope in com- 
parative neurology will in time reveal ‘he 
extent of their contribution to the understa id- 
ing of the human cortex and other brain 
structures, the sum total of which constit ite 
the organ of the mind. 

The book deserves careful study by both 
laboratory specialists and chemical worker: in 
the neurological disciplines. They will fin! a 
clear scholarly presentation of informa: ive 
material gained by intensive patient reseaich. 
The publishers have also done an excellent job 
of bookmaking. 


BOOK REVIEWS 





Ey, Henri (Ed.), ENcYcCLOPEDIE MeEpIco- 
CHIRURGICALE. PSYCHIATRIE. [18 rue Se- 
guier, Paris, 1955] 


An admirable publication on psychiatry 
came out in France as part of a general medico- 
surgical encyclopedia. Henri Ey is the editor 
of the psychiatric part which is the most com- 
prehensive work on psychiatry since the time 
between the two world wars. These three big 
volumes and the simultaneous preparation of a 
similar Italian encyclopedia show the enormous 
effort on the part of European psychiatrists to 
arrive at an integration of our present knowl- 
edge. 

It is impossible to review a work by so 
many different authors. However, a few words 
should be said about the introduction by 
Henri Ey himself. He presents an extremely 
clear and extensive history of psychiatry which 
is followed by the concepts of the author him- 
self who has a great following in France and 
other countries. He calls his concept an organo- 
dynamic one, and sees men like Pierre Janet, 
Eugene Bleuler, Adolf Meyer, Henri Claude 
and Ernst Kretschmer as those who have in- 
spired this trend. He considers mental pathol- 
ogy as caused by a disorganization. Mental 
pathology cannot be satisfied to see in mental 
illness mechanical accidents, i.e. cerebral 
accidents, nor simple reactions to situations. 


It must rather take mental illness as a <lis- 
organization of the psychic being. This organo- 
dynamic approach which is sometimes called 
“‘Neo-Jacksonian” places psychiatry into the 
field of medical sciences having man as its 
object, man reduced in his liberty and human- 
ity and not only in his vitality. 

These concepts were not imposed on any of 
the collaborators of the volumes dedicated to 
psychiatry. They are a comprehensive account 
of present-day psychiatry. Differences in 
French and other classifications do not dimin- 
ish the value of this treatise. 

A separate annex to the psychiatric part of 
the encyclopedia deals with “Psychiatry in the 
World.” It is written by prominent psychia- 
trists from various countries and deals with 
trends, doctrines as well as problems of pro- 
fessional organization, hospital matters and 
legal aspects in the respective countries. This 
annex of 78 pages contains a wealth of valuable 
information for those who are interested in dif- 
ferences in the approach to psychiatric prob- 
lems in different countries. 

This amazing addition to the psychiatric 
literature gives the most comprehensive in- 
formation on present-day psychiatry available 
anywhere. 

LotHarR B. KALINOWSK\ 
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BOOKS RECEIVED FOR REVIEW 


October, 1955 


Basu, K. W. Lehrbuch der Allgemeinen Psycho- 
pathologie. Georg Thieme Verlag, Stuttgart, 
Germany. 

Dr jonG, J. G. Y. Dystrophia Myotonica Paramyotonia 
and Myotonia Congenita. Koninklijke Van Gor- 
cum & Comp., Assen, Netherlands. 

Drtay, J., Picnot, P., AND PrERsE, J. Méthodes 
Psychométriques en Clinique, Tests Mentaux et 
Interprétation. Masson & Cie, Editeurs, Paris, 
France. 

LewKaAvu, Paut V. Mental Hygiene in Public Health. 


Second Edition. McGraw-Hill Book Co., Inc., 
New York, N. Y. 

O’SuLLIVAN, Eamon N. M. Textbook of Occupational 
Therapy. Philosophical Library, Inc., New York, 
mY. 

SCHAFFNER, BERTRAM (Ed.) Group Processes, Trans- 
actions of the First Conference—September 26, 27, 
28, 29 and 30, 1954. The Josiah Macy, Jr. Founda- 
tion, Packanack Lake, N. J. 

Rosack, A. A. Present-Day Psychology. Philosophical 
Library, Inc., New York, N. Y 











NOTES AND NEWS 





In January 1956 the American Psychological 
Association will initiate publication of a new 
monthly journal entitled Contemporary Psy- 
chology: A Journal of Reviews. Edwin G. Boring 
of Harvard University has been named editor 
of the journal, with Adolph Manoil of Park 
College serving as film editor. A group of 26 
consultants in the specialized fields of psy- 
chology will assist Dr. Boring. 

It is the aim of Contemporary Psychology to 
provide critical reviews of books in the broad 
field of psychology and related sciences, thus 
providing more comprehensive coverage of the 
psychological literature. Specialized book re- 
views formerly appearing in the APA journals 
Psychological Bulletin, Journal of Applied 
Psychology, Journal of Abnormal and Social 
Psychology, and Journal of Consulting Psy- 
chology will be concentrated in the new jour- 
nal. 


On November 29th, 1955 Dr. Jules H. Mas- 
serman, Professor of Psychiatry and Neurology 
at Northwestern University, returned from a 
six-week lecture tour through South America 
under the auspices of the World Health Organ- 
ization. During this trip he addressed the 
faculties of the Universities and various 
scientific societies at Rio de Janeiro, Sao Paulo, 
Montevideo, Buenos Aires, Santiago, Lima, 
Panama, Costa Rica and El Salvador, as well 
as the psychoanalytic groups in South America. 
Dr. Masserman will report on the teaching and 
practice of psychiatry to the World Health 
Organization and other appropriate agencies, 


A biometrics unit, a research group which 
will bring biometric methods to bear on the 
problems of psychiatry, will be added to the 
New York State Department of Mental Hy- 
giene overall organization on February 1, it 
was announced today by Dr. Paul H. Hoch, 
Commissioner of Mental Hygiene. The unit 
will be located at the New York State Psychi- 
atric Institute, 722 West 168th St., New York 
City. 

The new section is being set up under the 
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department’s new nine-point program, I'r, 
Hoch said, to provide proper scientific stat s- 
tical evaluation of the department’s curre it 
and projected research. Dr. Joseph Zubin 
principal research scientist (biometrics), \ ‘ll 
be in charge of the new unit. 

Biometrics is the mathematical analysis .f 
biological data, Dr. Hoch explained. In tie 
field of mental disorders, it provides techniqi es 
and methods for assaying the physical, phys »- 
logical, psychological and social characterist ‘s 
of individual and groups of mental patiens 
It will be particularly helpful in screening 
diagnosis and prognosis, Dr. Hoch added. 

The work of the division will be carried on 
partly in the offices of the Institute, but will 
be basically state hospital centered, Commis- 
sioner Hoch declared. The unit will work 
directly with the patients and their records 
and the personnel and procedures involved in 
the project under study. 


y 


=| 


Dr. Philip M. Margolis, formerly instructor 
in the Department of Psychiatry, University 
of Minnesota, has been appointed assistant 
professor of psychiatry at the University of 
Chicago Clinics, according to announcement 
by Dr. L. T. Coggeshall, dean of the Univer- 
sity’s Division of Biological Sciences, and Dr. 
C. Knight Aldrich, head of the Department of 
Psychiatry. 


Forty-two new research grants have been 
awarded by the National Institute of Mental 
Health upon recommendation of the National 
Advisory Mental Health Council at its June 
and November 1955 meetings. The total 
amount awarded in new grants was $674,149. 

The Advisory Council at the June and 
November meetings also approved the con- 
tinuation of one hundred two research grants, 
amounting to $1,713,272. The favorable 
recommendation of the Advisory Council 
qualifies these grants for continued support by 
the National Institute of Mental Health. 


A grant for $13,000 to study why some chil- 
dren have difficulty in reading was awarded 
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by the Illinois state department of welfare to 
the Dyslexia Memorial institute at the North- 
western University Medical Center. Dyslexia 
is he medical term for difficulty in reading. 

The research will continue the institute’s 
investigations into what factors actually cause 
the children’s inability to read properly and 
what can be done to treat the child. 


‘he seventh lecture in the Sixth Annual 
North Shore Health Resort Lecture Series on 
“Psychiatric Problems in Medical Practice” 
wil! be held at our hospital, 225 Sheridan Road 
in Winnetka, Illinois on Wednesday, April 4, 
1956 at 8:00 P.M. The Management of Over- 
eating, Overdrinking and Oversmoking will be 
discussed by Leo H. Bartemeier, M.D., Med- 
ical Director, Seton Psychiatric Institute, 
Baltimore; Teaching Analyst, Washington 
Psychoanalytic Institute, Clinical Professor of 
Psychiatry, Georgetown University Medical 
School, Washington, D. C., Past President, 
American Psychiatric Association. 


The effect of alcohol on the ability of a 
person to cope with emotional problems will 
be studied at Northwestern University medical 
school. The department of neurology and 
psychiatry received a grant for $26,000 from 
the Illinois state department of welfare to 
begin the study as the initial step in a broad 
research program on narcotic addiction. 

The research will be under the direction of 
Drs. G. K. Yacorzynski, professor, and Harvey 
Nash, associate. 


The Veterans Administration Hospital, 
Lyons, New Jersey, has available residencies 
in Psychiatry for a one to three year period 
which are fully accredited by the American 
Board of Psychiatry and Neurology. The 
training program consists of lectures, confer- 
ences and seminars under the direction of the 
Department of Psychiatry, New York Medical 
College, and offers intensive training, both 


intramurally and through rotation in special 
hospitals and clinics in the adjacent area. 
There is, in addition, a series of extensive guest 
lecturers as well as an Annual Institute at this 
hospital. Training may commence at any time. 


EASTERN PSYCHIATRIC RESEARCH 
ASSOCIATION 


This is the name of a newly organized asso- 
ciation of psychiatrists chartered in New York 
State. The first President is David Impastato, 
M.D., of New York, N. Y. Vice President is 
Leo Alexander, M.D., of Boston, and Theodore 
R. Robie, M.D., of East Orange, is Secretary- 
Treasurer. 

The protocol of this new organization’s aims 
and purposes includes the following: ‘To initi- 
ate, encourage and foster research in psychi- 
atry and related fields of medicine... to 
stimulate scientific study and research into the 
nature and development of human behavior; 
to organize and coordinate public and private 
research and efforts in the application of sound 
principles of psychiatric knowledge ... to en- 
courage the exchange of scientific knowledge 
and information in all fields of medicine and 
especially in the field of psychiatry and mental 
hygiene”’. 

The Association will hold four meetings per 
year, including the annual meeting in October. 
At that meeting, an incentive prize will be 
awarded for the presentation of the best scien- 
tific report. 

Members of the Executive Committee are 
William L. Holt, M.D., Albany, N. Y., Joseph 
L. Epstein, M.D., Katonah, N. Y., Emrich 
Friedman, M.D., Albany, N. Y., H. B. Lang, 
M.D., Albany, N. Y. 

For further information, address Theodore 
R. Robie, M.D., Secy.-Treas., 676 Park Ave- 
nue, East Orange, N. J. Official transactions 
will be published in “‘Diseases of the Nervous 
System”. 








